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DREDGING THE WORLD’S WATERWAYS 


From Plymouth to Penang, in 
all climates and conditions, the 
PRIESTMAN SYSTEM OF 
GRAB DREDGING is depend- 


able and economically accurate. 


HAN SYSTEM 


xt 


ECONOMICAL - ACCURATE =. 


PRIESTMAN BROTHERS LIMITED 


HULL — LONDON — GLASGOW — BIRMINGHAM 


WE ALSO MANUFACTURE | 
OTHER RAILWAY, DOCK | 
AND HARBOUR EQUIP- | 
MENT. INCLUDING THE 
FOLLOWING:— 


LOCOMOTIVE & WAGON 
TURNTABLES. 
WHEELDROPS. 


LOCOMOTIVE CARRIAGE | 
& WAGON TRAVERSERS. | 4] 


WINCHES. 


(lustration shows :— 

One 50 ton Electric Travel!- 
ing Crane supplied to the 
British Admiralty. 


TEL 
CARLISLE 
13814 


LONDON OFFICE - 
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The Coal handling equipment -at Hayle Power Station, Cornwall, 
was designed and erected by us for the British Electricity Authority, 
South Western Division. 100 tons per hour conveyors in totally 
enclosed gantries feed boiler bunkers from a coal pile 300 ft. long, 
also served by a Spencer troughed belt conveyor. The open 
conveyor on the right of the picture was installed by us in 1938 
and has given complete trouble free service since its erection. 
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Arrol: 


build many cranes. 
tallest tower cranes; the largest cranes (of 300 tons capacity) 


in any forge ; the best designed steelwork cranes. 


Their nameplate appears on the 


(Cranes 


Arrol Level Luffing Wharf Cranes, 


each of 4 tons lifting capacity 


and designed for rapid loading and 


unloading of ships’ cargoes. 


All types of Steel Framed Buildings, Fixed and Opening [3ridges, 
Cranes and Mechanical Engineering work, Dock Gates, Sliding and 
Floating Caissons, Compressed Air Locks, Hydraulic Machinery, Pipe 
Lines, Surge Tanks, Sluices and other equipment for Hydro-Electric 


Stations. 


SIR WILLIAM ARROL & CO. LTD., GLASGOW 
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PoweERFUL Bucket 


ing 1000 ton 
at the West 


Southampton 


Steam 


Dredger load- 
Hopper Barge 


Brambles for the 


Harbour 


Board 1952. 


We specialise in the dredging of Deep- 
water Channels by modern large capacity, 
heavy-duty dredging plant. 


Enquiries invited. 


CONTRACTING Anp SHIPPING Ce: L®. 


James’ Wharf, Belvidere Road, Southampton 


Telephone: 2436-7. Telegrams: “Towing, Southampton ” 
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you will find tea - for tea-drinking 
is by now almost a_ universal 
habit. And you would have to 
go a long way, too, before 
finding a corner of the globe 
that does not know the 
name .‘Smith’; for all 
the world over Smith 
Cranes and Excavators 
are going steadily 
about their work - 
unobtrusive am- 
bassadors of Brit- 
ish engineering 
skill. 


The Smith 5-ton Diesel Crawler Crane is a 
versatile crane which is equally at home on the 
dockside, in a quarry, or on a building site. 
It has a lifting capacity of 5 tons at I4ft. radius 
and can be fitted with any length of jib up 
to 60ft. centres. It can be arranged to operate 
grab, lifting magnet or piledriver. 


THOS. SAAITH SONS 


CRANE AND EXCAVATOR WORKS RODLEY LEEDS 


2963 
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FRODINGHAM STEEL SHEET PILING 


@ Above :— The illustration 
shows Frodingham No. 3 
Section Steel Sheet Piling 
at the Free Trade Wharf, 
Stepney. Civil Engineers— 
Ff. C. Mellis & Co. Civil 
Engineering Contractor— 
JF. Mowlem & Co. Ltd. 


@ Railway embankment retaining wall of Frod- 
ingham No. 2 Section Steel Sheet Piling. Driven 
in 30 ft lengths with steel sheet pile anchorages. 
Authorities :— British Railways, Eastern Region. 
Civil Engineering Contractor :—Messrs. Wellerman 
Bros. Ltd., Sheffield. 


Frodingham Steel Sheet Piling has been used on numerous civil 
engineering projects. It is usually driven in assembled pairs thus 
saving labour costs on site. Full details of Frodingham Piling will be 


sent on request. 


THE UNITED 


COMPANIES L'9 


APPLEBY-FRODINGHAM STEEL COMPANY, SCUNTHORPE, LINCS. 


Branch of The United Steel Companies Limited 
Telegrams : Appfrod,”’ Scunthorpe 


Telephone : Scunthorpe 3411 (9 lines) 
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A Ransomes can fake it / 


Wherever bottle-necks appear, whenever there are 
products to be lifted, stacked or moved—a RANSOMES 
Fork-Lift Truck reigns supreme. Quickly, economically, 
without noise or fumes it keeps production lines clear 
and conserves space by stacking heavy objects where 
before they had to stay on the floor. Every moment of 
the day “RANSOMES ARE TAKING IT”. 


Made in 10, 20 and 40-cwt. sizes. 
Ask for details. 


BATTERY - POWERED 
ELECTRIC FORKLIFT TRUCKS 


RANSOMES SIMS AND JEFFERIES LIMITED, ORWELL WORKS, IPSWICH 


| 
MINIMUM RUNNING costs 
In Current 
NO FU MES, NOISE OR sMOKE 
INSTANT sTOP-START 
No Idling Power-Unit 
COMPLETE ACCESSIBILITY 
oF ALL COMPONENTS 
GROUPED LUBRICATION 
of all inaccessible parts a 
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TYPICAL WELDED 
FLOATING CAISSON. 


PART TOPSIDE VIEW. PART PLAN AT "D DECK. 


= 


/ALVE GEARING 
Joa DECK- 


All-welded Caissons and Dock Gates | 


Vickers-Armstrongs were the pioneers of all-welded construction for 
dock gates and caissons, and long experience of their manufacture, 
repair, and installation enables them to offer very valuable assistance 

to dock authorities. They supplied the detailed drawings 

for caissons to close one of the world’s largest 
dock entrances, the 150-ft. span of the Captain 
Cook Graving Dock in Australia. The publi- 
cation “‘Dock Gates, Caissons & Pumps’’ 
gives some examples of the scope of the 
services available. 


VICKERS-ARMSTRONGS 
LIMITED 


VICKERS HOUSE BROADWAY LONDON - SWI 


SHIPBUILDERS . ENGINEERS . AIRCRAFT CONSTRUCTORS 


A small ship-type caisson 
being launched at Barrow 
Shipyard. 
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Simon pneumatic plants — fixed, 
floating or quay-side traversing — 
are unrivalled for the swift and 
economical discharge of grain, 
oil-seeds, coal and similar bulk 
cargoes. Dustless, flexible and 
easily adaptable to the most difficult 
sites, pneumatic handling gives 
sustained high capacities with the 
minimum of labour in trimming and 
plant operation. Simon pneumatic 
plants, designed and built with more 
than forty years experience, are in 
use at most of Britain's principal 
ports and at many industrial install- 
ations at home and overseas. 


PNEUMATIC CARGO HANDLING BY 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND, TELEPHONE: GATLEY 3621 


HS.82 


The John Anderson 
(here seen discharging 
the s.s. Nueva Fortuna in the = | 
Royel Victoria Dock, London) 
and the identical Doug'as Ritchie 
are two of the largest floating 
pneumatic grain discharging plants in 
Europe. These two 300 tons per hour 
plants are the latest of a series 
designed and built for the 
Port of Londen Authority 
over a_ period of 


many years. 


SIMON 
GROUP 


2 
7 | 
'PNEUMATICALLY 
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M A N A N E ide The illustrations show special crossings sup- 
plied to the Steel Company of Wales Limited, 
T E E L ~ through the Darlington Railway Plant and 
‘ Foundry Co. Ltd., and Messrs. Dorman, Long 
hardest mm Co. Ltd., for use at their Abbey Works, 
99 Margam, South Wales, where the materials 
to wear track of 100 Ib. B.S.F.B. rail crosses the charger 
a track of 375 |b. F.B. rail carrying an exception- 
ally heavy wheel load with double flanged 
wheels. These crossings were each cast in one 
piece in Edgar Allen Imperial Manganese Steel, 
and supplied perfectly flat to the exact depth 
for bolting direct on to the girders. Some of 
these crossings weighed 132 tons each. 


To EDGAR ALLEN & CO. LTD. 
SHEFFIELD, 9 
Please post ‘‘ Trackwork ’’ data to 


EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:~ SHEFFIELD.9 
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To Correspondents 

All Letters and Contributions 
intended for Publication should 
be addressed to the Editor:— 
K. R. Doggett, Assoc.I.C.E., 
“The Dock & Harbour Authority,” 
19, Harcourt Street, London, W.1, 
and must in all cases be accom- 
panied by the name and address of 
the sender. 


Our circulation is world-wide, and 
we have subscribers in 72 coun- 


the DockelHlarbour 


Authonty 


tries. For Advertisement Rates 
and particulars of space available 
apply to the Advertisement 
Manager, 19, Harcourt Street, W.1. 


PER 2/- COPY 

(Plus 4d. postage) 
PER 26/- ANN. 
Post Free anywhere. 


All subscriptions must be Prepaid. 
Postal Orders and Cheques should 
be addressed and made payable 
to FOXLOW PUBLICATIONS 
LTD., 19, Harcourt Street, London, 
W.1, and crossed Midland Bank, 
Ltd. 


Telephone: PAD 0077 and 0078. 
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Photo by courtesy of the Goole Shipbuilding & 
Repairing Co. Ltd., Goole. 


Built by the Goole Shipbuilding and 
Repairing Co. Ltd., of Goole, Yorkshire, 
the Grab Hopper Dredger ‘CARIBCEMCO’ 
is in service in Jamaican waters as a 
clay grab. 

The vessel is propelled by a single screw, 
driven by a Crossley 5-cylinder Scavenge 
Pump Diesel developing 350 B.H.P. at 
325 r.p.m. as illustrated. 


CROSSLEY BROTHERS LIMITED 
OPENSHAW — MANCHESTER 11 


London Office : 
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HARBOUR WORKS, DREDGING, RECLAMATION 


LEITH 
Harbour 


1938/1942 


The K.L. Kalis Sons & Co. Ltd. flag is known all 
over the World and recognised as an emblem of 
skill where ever Harbour works reclamation or 
dredging is in operation. A large and comprehen- 
sive fleet of modern dredgers, tugs and other equip- 
ment is available to undertake contracts for all 
types of Harbour works. 


Approved Contractors to the Admiralty, War Office, Air 
Ministry and Crown Agents. 


AND COMPA any 


STONE HOUSE, BISHOPSGATE, 
LONDON, E.C.2 


Telephone: BISHOPSGATE 7265 (3 lines) Telegrams: ‘SOUNDINGS, PHONE, LONDON” 
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Editorial Comments 


The Port of Stockholm. 


The present year is the 7ooth anniversary of the foundation of 
the City of Stockholm which was inaugurated during the period 
when the Hanseatic League was a powerful organisation. Appro- 
priately, therefore, to mark,the event which is being duly celebrated 
in the City, Mr. Paul Leimdorfer of the Stockholm Harbour Board, 
has written a commemorative paper on the port, the first instal- 
ment of which forms our leading article this month. 

The author’s object was to present a paper from which everyone 
interested in port planning, dock and harbour engineering with 
its structural and traffic problems, cargo handling, or the import 
and export business, etc. would be able to obtain data and infor- 
mation. In this, our readers will agree, he has succeeded. In 
addition, it will be seen that an account is given of the Port’s his- 
torical and geological background, together with a description of 
the evolution of the port facilities and improvements up to the 
present day, all of which aspects are of value when making a com- 
parative port study. 

Many items of interest will be found in the article, and among 
them, we would mention the very varied geological and sub-soil 
conditions met with in various areas in the harbour, and the special 
means that were adopted to provide stable foundations where great 
depths of soft clay were encountered. The development of wharf 
design and the modern constructional methods, especially those to 
be adopted in part of the Masthammen harbour, are of interest, as 
are also the form and details of the proposed new warehouses in 
various parts of the port. 

The population of Stockholm has shown a spectacular increase 
during the past fourteen years, and now represents about one-sixth 
of the population of Sweden, and the area around the City is the 
most important centre of industrial production in the country. 

With a view to meeting the increasing needs of the population 
and Jocal industry, an enquiry was instituted some years ago, from 
which it was concluded that the capacity of the port should be 
considerably increased. Most of the recommendations have already 
been put in hand, while some have been completed. Among the 
finished works is the first stage of a new quay in the Masthammen 
harbour, the construction of which was described in detail in our 
December 1950 issue. Projected new works include extensive 


developments at the oil harbour at Loudden, where it is planned 
to provide larger and safer storage tanks in the rock. The blast- 
ing and cutting of these chambers is now proceeding. 

The Stockholm Harbour Board is to be congratulated on the 
energy and enterprise with which it has carried out so many im- 
provements during recent years, and we wish the City of Stockholm 
prosperity and success at this important stage in its long history. 


Design Problems in Ship and Dock Construction. 


An example of one of the problems confronting port author- 
ities when making provision for possible increases in the size of 
vessels was brought to notice recently at the Port of Colombo, 
when at a meeting of the Commissioners, an enquiry was raised 
as to whether the Outer Graving Dock was large enough to accom- 
modate the new 28,000-ton tankers that were being constructed. 
The Chairman replied that, so far as the length and the draft of 
the tankers were concerned, the Graving Dock was large enough; 
as however there was some doubt whether or not the dock width 
would have to be modified because of the moulded breadth of 
these vessels, the Shell Co. and Standard Vacuum Oil Co. had 
been asked to supply plans of this class of vessels to decide this 
point. 

This Journal has frequently stressed the need for full collabora- 
tion and consultation between shipowners ‘and port authorities 
before any new work either in shipbuilding or dock and harbour 
construction is undertaken. The benefits likely to accrue from 
adherence to this logical procedure should be obvious, as is amply 
indicated by the above example regarding the adequacy of the 
Colombo graving dock. 

While port authorities almost invariably discuss with shipowners 
and masters the navigation aspects of new dock and harbour 
works there does not appear to be the same readiness on the part 
of shipowners to disclose shipbuilding proposals or to examine 
their possible repercussions on existing dock facilities. | Dock 
works are becoming increasingly expensive and, as many facilities 
which have to be provided by port authorities are entirely unre- 
munerative, any lack of co-operation is strongly to be deplored. 

This need for consultation is the theme of a lecture delivered 
recently by Mr. John Anderson to a meeting of the Association 
of Navigation Schools in Aberdeen, details of which will be found 
on a following page, and we agree entirely with the emphasis with 
which Mr. Anderson has stressed the subject. 

In Great Britain the wide range of the tides necessitates the 
provision of enclosed docks for the loading and discharge of most 
types of cargo, and one of the most pressing problems which dock 
and harbour authorities have to face is the increase in size of 
vessels. Ports have to be built on a long-term policy, whereas 
a ship can be scrapped and replaced after a life of little more than 
twenty years or so. It was Sir Rex Hodges, General Manager 
of the Mersey Docks and Harbour Board, who said in 1950 that 
“* T do not know that ship designers sufficiently appreciate that ships 
are large contributors to the cost of building and maintaining the 
ports which serve them, and therefore that the additional cost 
of deepening and widening channels, dock entrances and the 
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docks themselves largely falls on the running expenses of the 
ships which use them.”’ 

The assessment of the potential demands for new ships and 
additional port facilities, and the balancing of future requirements 
in terms of economy and efficiency, is a matter which should be 
resolved by the mutual agreement of all interests concerned. 


The Sea Transport and Handling of Iron Ore. 


The Report of the British Iron and Steel Productivity Team 
which visited the United States last year for the purpose of study- 
ing the steel industry of that country has recently been published. 

While the Report naturally deals basically with the production 
of steel in all its aspects, the transport and handling of iron ores 
is necessarily an important part of the problem, and in this re- 
spect our readers will be interested in the observations of the 
team which are set out on a subsequent page. 

It will be seen that the availability of ore ships has become a 
serious problem, and while special vessels are now being planned 
or are in course of building, were it not for inadequate port facili- 
ties, both in the United Kingdom and abroad, a number of ore- 
carriers of much larger size would have been ordered before. 
The Report states that, whereas American ports and ore-handling 
plants can deal with vessels of 22,500 tons, British ships have 
hitherto been restricted to 8,500 tons, but that vessels of 12-14,000 
tons are now being built and larger ones are planned, but no 
information is given as to the ports which these larger vessels 
will serve. 

It will be remembered that we reported, in our June 1951 issue, 
that investigations are being carried out by the British Iron and 
Steel Research Association regarding existing facilities and future 
possibilities of development at a number of British ports. In 
this connection, it is interesting to note that a new ore-discharging 
berth. to accommodate some of the projected larger vessels, is 
already in course of construction at the Bidston Dock, Birkenhead, 
as part of the steelworks development of John Summers and 
Sons, Ltd.. Shotton. Cheshire. 

The problems facing port authorities who are confronted with 
such large increases in the size of vessels have been remarked upon 
in the foregoing comment, and from the Report of the Productivity 
Team referred to above, it appears that agreement will also have 
to be reached regarding the ultimate dimensions of ore carriers. 
It is to be hoved that these problems will be settled on the basis 
of general, rather than sectional, interests. 


Oil Pollution. 


Increasing public attention in this country is being directed to 
the subject ot oil pollution of our shores and coastal waters, and 
it has recently been announced that a series of observations on 
drifting oil are to be undertaken shortly. 

Readers of this Journal will be well aware of the past events 
connected with the search for a solution of the problem, and the 
article which will be found on page 127 of this issue brings the 
position up to date. The proposed experiments which are 
mentioned in this article and are to be undertaken by three British 
oil tanker companies at their own expense, should provide some 
useful data regarding what ultimately happens to oil discharged 
at sea, which is a necessary step towards determining the areas 
from which oil refuse reaches our coasts. 

It has been suggested that the Gulf Stream plays a part in 
bringing oil pollution to Great Britain, and there can be no doubt 
that prevailing winds and currents have considerable influence on 
oil drift. Likewise, it is probable that some of the increase in 
pollution during the past few years is caused by vessels, and par- 
ticularly tankers, sunk during the recent war, but it certainly 
seems that most of the increase is due to the greater quantities of 
crude oil now being shipped to western European countries. 

So far, no evidence appears to have been published concerning 
other countries which also suffer from oil pollution of their shores, 
neither has it been stated how far the present investigations, insti- 
tuted by the Ministry of Transport in 1949, have proceeded. 

Tank washing at sea is, more or less, a normal procedure, and 
while British vessels may take advantage of the facilities afforded 
at United Kingdom ports to avoid this, a glance at a map of the 


trade routes of the world will show what a large number o! other 
vessels pass Close to our shores. These craft may not be - bject 
to any restrictions as to the discharge of bilge and tank Wastiings 
and this country has, at present, no control over them. , 

It is only by international legislation that oil pollution of ‘nari. 
time shores, wherever situated, can be safeguarded, and the recent 
assurance by the Minister of Transport, that he regards the solution 
of the problem as urgent, is therefore welcome. We trust that all 
the investigations now proceeding will speedily produce results so 
that recommendations may be submitted to the United Nations 
Organisation at an early date. 


Bridge and Structural Engineering Congress. 


The Fourth Congress of the International Association for Bridge 
and Structural Engineering is to be held in Cambridge and London 
from the 25th August to the 5th September next. The Opcning 
Session will be held in Cambridge on the 25th August, followed by 
a Reception and Conversazione in the University Enginecring 
Laboratories. Technical Sessions will take place from the 26th to 
the 29th August in the lecture theatres of the Engineering Depart- 
ment. The programme will also include visits to the Colleges and 
other places of interest in and around Cambridge. 

On the 30th August members of the Congress will move to London 
where there will be a Government Reception, the Congress Dinner, 
and technical and sight-seeing tours. Three-day visits are also 
being arranged to South Wales and Scotland, from the 3rd to the 
5th September. 

Many dock and harbour engineers may be interested in further 
details concerning this Association, which was founded at Zurich 
in 1929 to promote ‘‘the interchange of knowledge, ideas, and the 
results of research work in the sphere of bridge and structural 
engineering whether in steel, reinforced concrete, or other material.”’ 

Meetings, or Congresses, are held every four years or so in dif- 
ferent countries. Before these meetings, papers chosen for their 
interest and covering almost every aspect of the Association’s work, 
from the testing of models to detailed descriptions of notable 
structures, are circulated in printed form. Subsequently, the 
pavers are read and discussed at the meetings. 

Individual membership is open to any person interested in bridge 
and structural engineering provided he belongs to a recognised 
scientific or technical society, or possesses the requisite knowledge. 
Collective membership is open to government or local authorities, 
scientific institutes, associations, syndicates, and firms. 

To assist in the organisation of Congresses, and the submission 
of papers, membership is grouped nationally. The Brit‘sh group 
acts through an executive committee and information concerning 
membership can be obtained from the Institution of Structural 
Engineers, 11, Upper Belgrave Street, London, S.W.r. 


The Shipping Turn-round Problem. 


In the April issue of this Journal we referred in our editorial 
columns to reports from various sources on the vexed subject of 
slow turn-round of ships in port, and to the Government’s inter- 
vention by the establishment of a Ports Efficiency Committee. 
The latest phase in attempting to solve the problem of turn-round 
is the establishment of two parallel bodies in each of the major 
ports (i.e.) a Port Operations Panel and a Port Users’ Committee. 
Brief details concerning these bodies will be found elsewhere in this 
issue. 

The London General Shipowners’ Society in their annual report 
which was issued last month, refer to an appreciable all-round 
improvement in the turn-round of ships at the London docks, 
and cail particular attention to the improvement in the overall 
rate of work in terms of cargo handled per gang hour. This is 
encouraging as far as it goes, but the problem is world-wide 
and conditions to-day are not quite the same as they were a few 
months ago. In several directions there are indications of a 
trade recession, and in the United Kingdom there is at the pre- 
sent time a surplus of dock labour. These two factors alone may 
be sufficient to ease the position temporarily, but the basic 
difficulties confronting port authorities, shipping companies and 
vort users generally still remain to be solved. 
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The Port of Stockholm 


A Leading Harbour of the Baltic 


By PAUL LEIMDORFER of the Stockholm Harbour Board 


Historical. 

LD Stockholm commenced its life primarily as a fishing 
O village. Its growth to a township is believed to have 

occurred in 1252, i.e. about half a century after the con- 

struction of the first stone London Bridge and is attributed 
to Birger Jarl (Eng.—‘‘ Earl Birger ’’). He was a son of King 
Valdemar and was the greatest nobleman of his time, who held a 
position similar to that of the Mayor of the Palace of the Franks in 
Merovingian times. 

When Stockholm was founded the leadership in Baltic commerce 
was in the hand of the Hanseatic League. Consequently, from the 
middle of the 13th to the beginning of the 16th centuries great 
influence was exerted on Stockholm by the merchants of Danzig, 
Luebeck, Wismar, Rostock, Strahlsund, Stettin and others. Stock- 
holm at this time resembled more a Hanseatic town than a promi- 
nent city of Sweden. The piracy prevalent in the Baltic also 
impeded the development of purely Swedish shipping and com- 
merce. Having no fleet during this period, Sweden was unable to 
cope with these outside influences, which were felt until the 
beginning of the 16th century. 

However, at the end of the 14th century the power of the 
Hanseatic League began to wane as a result of the union of Poland 
and Lithuania. This new state became one of the most powerful 
in Europe. Therefore, in-1466, the Germans were compelled to 
give up Danzig, which marked a turning point in the history of 
Swedish shipping. In 1507, after centuries of restriction, the first 
Swedish vessel left Stockholm for Riga, and more followed as time 
went on. Subsequently, protective regulations were made, pro- 
hibiting foreign ships from using certain harbours to the north and 
south of Stockholm (the so-called Baltic Trade Monopoly) thus 
indicating that it was intended to be the country’s principal outlet 
to the Baltic. A new era for national trade was inaugurated with 
the coronation in 1523, of Gustavus Vasa as King of Sweden. 
The role of Sweden in European commerce and shipping increased 
even more during the reign of Gustavus Adolphus II (1611-1632), 
the grandson of Gustavus Vasa. This monarch revived the 16th 
century regulations requiring all vessels from the north of the 
Baltic to call and sell their cargoes at Stockholm. The part he 
played in the history of Stockholm is reminiscent, in many ways, 
of that played by Queen Elizabeth some decades earlier, in the 
development of London. In 1625, Sdéderkompaniet (Eng.- “‘ The 
Southern Company ’’) was founded, with a view to trading with 
the whole world, using Swedish vessels. About 60 years after the 
British expedition of 1576 to Hudson’s Bay, two ships, the 
“Kalmar Nyckel’’ (Eng.- ‘‘ Key of Kalmar’’) and _ the 
“Gripen ’’ (Eng.- ‘‘ The Grip ’’) were fitted out for a voyage 
to Delaware in North America, where a Swedish colony was founded 
in 1638. Although this enterprise lasted only 17 years, it resulted 
in the establishment of many permanent trade links with distant 
countries. 

During succeeding centuries the importance of Stockholm in- 
creased, and it acquired numerous royal charters. In the period 
that elapsed until the end of the roth century, the industrial expan- 
sion of the country as a whole was accompanied by an increase in 
population of the capital, which trebled from 100,000 to 300,000 
during the years 1860-1900. This rise was accompanied by a 
corresponding increase in the size of the port, which at the present 
time is one of the largest, with the heaviest volume of traffic in the 
Baltic. The simultaneous economic and commercial expansion 
was accompanied by a greater demand for Swedish shipping, which 
led to the establishment of a number of shipping lines at the 
beginning of the present century. This trend continues at the 
present time. The population of the city now exceeds 750,000, 
while that of Greater Stockholm (i.e. including the immediate 
environs) is over 1,000,000, or.one-seventh of the total population 


of the country. Stockholm, and the area adjacent to it, now con- 
stitutes one of the most important industrial regions of the country. 
The concentration of population, and hence of consumer markets, 
results in a continuing demand for increased port facilities. 


Location. 

Stockholm is located on latitude 59° 20” north and on longitude 
18° 3” east, at a particularly favourable point, i.e. where Lake 
Malar flows into the Baltic. The port is sheltered from heavy seas, 
gales and currents, since it is protected by an Archipelago of 
numerous islands and islets, with a width of about 27 nautical 
miles as the crow flies. The city comprises two zones on the main- 
land, one on the north and one on the south shore of Lake Malar 
and a number of small and large islands in between. Here and there 
charming views are found of bays and small islands in the Baltic 
or Lake Malar, and these with the numerous channels and canals 
evoke an atmosphere reminiscent of Venice. 


Sea Approaches. 
(a) From the North Sea to the Baltic. 

Three main passages are available on this route: (1) through 
the Sound (Swedish- ‘“‘ Oeresund ’’) between Copenhagen and 
Malm6, where the depth of water is 26-ft., (2) through the Great 


Fig. 1. 
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Belt—the channel between the Danish islands of Fyn and Sealand— 
where the water depth permits the passage of the biggest vessels of 
to-day, and (3) through the Kiel Canal, 53 nautical miles long. 
where the water is 37-ft. deep over a width of 144-ft. The free 
height above M.W. to the fixed bridges over the canal is 137-ft. 
On this last route, the passage takes about eight hours, and the 
maximum speed is limited to 8.1 knots. The maximum permitted 
draft of vessels using the canal is 31-ft., and a maximum mast 
height of 130-ft. above M.W. is allowed. 


(B). From the Baltic to Stockholm. (See Fig. 1.) 

Four principal approaches are available, viz. (1) from the south, 
through the Sédertalje Canal, which has a total length of 51 nauti- 
cal miles, and a minimum water depth of 19.5-ft. The canal itself 
extends for a length of two miles, and a has a depth of water of 
23-ft. over a width of 79-ft., permitting the passage of vessels up 
to 18-ft. draught, lengths up to 394-ft. and beams up to 59-ft. No 
fixed bridges cross this canal which leads into Lake Malar; (2) 
from the south through the Archipelago, past Landsort and Dalaré, 
with a total length of 77 nautical miles and a maximum permissible 
draught of 30-ft.; (3) from the east, via Sandhamn, with a total 
length of 36 nautical miles and a maximum permissible draught of 
33-ft.; and (4) from the north, via Arholma and Séderarm, with 
a total length of 55 nautical miles, and a maximum permissible 
draught of 26-ft. 


Inland Communications. 

Apart from the direct route from the Baltic to Lake Malar via 
the Sdédertalje Canal, mentioned above, the principal connection 
between the sea and the lake is through the Hammarby Canal, 
which was completed in 1930. This has a total length of about 
four miles, a minimum width of 115-ft. and a 20-ft. depth of water, 
i.e. the same as that in Lake Malar. The Hammarby Lock can 
accommodate vessels up to 360-ft. long and with a maximum beam 
of 49-ft. (Fig. 2, h). 
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The third route from the Baltic to the*Lake is through the Karl 
Johan Lock. This is rather small, however, and is limited to 
barges, motor boats, etc. (Fig. 2, g). 

From Lake Malar the heart of Sweden can be reached since 
the Malar Valley is one of the most important industrial areas 
of the country. The lake is the third largest in Sweden, having 
a length of 70 nautical miles, and the navigable depth is 20-ft. 
From the lake, access is obtained to the hinterland through canals, 
i.e. to the south through the Hjailmare Canal, with a depth of 6-ft., 
and the Eskilstuna Canal (depth 7-ft. 6-in.), and to the north 
through the Strémsholm Canal (depth 4-ft. 5-in.); however, their 
importance is diminishing, as a result of the increased road traffic. 

When navigating from the Baltic to the interior via Stockholm 
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The Port of Stockho!'m—continued 


and Lake Malar, certain fixed bridges have to Cres Hon 
be passed. One is over the Hammarby Canal 
and allows a maximum mast height of 105-ft., Placing of overload gravel fill, which, 
while the other, at Vasterbro (Eng.- ‘“ West penetrates to -46' 
Bridge ’’) limits the mast height to 78-ft. 6-in. 7 —— 3. 1%:s¢ blasting; fill penetrates to -53' 
Sailing via the Sédertalje Canal, it is 4. Replenishment of overload. 
ssible to use another waterway into the} | \ \\\ “GU to -58 
interior, viz. the Géta Canal, which links the ‘facilitade ‘slidina. 
Baltic and the North Sea. This passes through —-— 8 3rd blasting; fill penetrates to 
a number of lakes, including the two largest solid ground. (~ -63') 
in Sweden, the Vatter and the Vaner, and . 
terminates at Gothenburg, the second biggest — rm 
city and the largest port in the country. This 0 5 2 =» 40M —_ 
city, consequently, has a direct inland water- Pipe diam Ys", charge +— Before 1:st blasting 7 — After 4:st blasting 
way to the capital. The Géta Canal can | 50 of dynamite. Blasting 2nd - 
accommodate vessels with draughts up to | i” all pipes occurs ee inden 
o-ft., lengths up to 105-ft., and widths up to WL 
23-ft. The total distance between the Baltic > 
and the Kattegat is about 210 nautical miles 
when using this canal. peters perload Fill 
Dredgins Vili 
Water Levels and Compositions. 348 |. 
Owing to the sheltered position, there are | 
no currents of significance in the Port of - _—_ 


Stockholm, and no tides. The differences 
between low and high water level in Baltic and 
the Malar are 3-ft. and 2-ft. respectively. 

The Malar is a fresh water lake, while salt contents of the water 
on the Baltic side do not exceed 0.3 per cent. at the surface and 
0.5 per cent. at the bottom. These advantageous circumstances 
facilitate harbour construcfion, and prolong the effective life of 
structures. 


Land Emergence. 


When dealing with the history of the port and the making of 
plans for new construction works or tor dredging in the harbour, 
one has to consider the problem of land emergence. This pheno- 
menon, which also occurs in North America, has been studied in 
great detail in Fennoscandia. It will be noted that, some 8,000 
years ago, in northern Sweden the uplift of the iand relative to the 
mean sea level amounted to as much as 3.5-in. per year, whilst 
in the Stockholm area it 1eached about 0.3-in. per year. 


Extensive investigations at the turn of the century demonstrated 
that the major part of the Fennoscandian uplift is due to isostatic 
movements of the earth’s crust, and thus is brought about by re- 
covery of the land following the removal of the large ice sheets at 
the end of the glacial epoch. 

The rate of uplift has varied in historical times. At present, in 
Stockholm, it is about 15-in. per century and it seems probable 
that the rate will decrease gradually and cease after another 18,000 
years. 


AS 
| 
12'5" 
Stone fill 


Fig. 4 
DEVELOPMENT OF THE HARBOURS (Fig. 2) 


(A). Skeppsbro Harbour. 

‘ihe first harbour in the old town of Stockholm was constructed 
on the seaward side of The Town Island (Stadsholmen) often called 
the City between the Bridges, during the 13th century, and was the 
so-called ‘‘ Fiskestrand ’’ (Eng.- ‘‘ Fisherman's shore ’’), which 
was first referred to in 1408. It consisted of a simple wooden jetty, 
built on timber piles. The length was about 260-ft., the width 8-ft. 
to 10-ft., and the diameter and length of the piles were Io-in. to 
12-in. and 20-ft. respectively. A breakwater of the same type of 
construction was built off this primitive jetty, the whole serving 
principally as a fishing harbour. 

The enlargement ot the Fiskestrand harbour comprised the 
Koggabro (Eng.- ‘‘ Navy Bridge ’’), and simultaneously on the 
Malar side, the so-called Kornhamn (Eng.- ‘‘ Corn Harbour ’’). 

During the 16th and 17th centuries a number of other jetties 
were erected round the Town Island, and substantial wooden 
fenders were added to the older structures. The new jetties were 
generally located outside the medieval system of fortifications. This 
consisted of two main towers, which were eventually connected by 
a circular wall enclosing the whole island. To protect the older 
harbours, which constituted a vulnerable part of the town, a bul- 
wark system was constructed, referred to as the Krans (Eng.- 
‘‘ Wreath ’’). This surrounded almost the whole of the Town 
Island. and was constructed of double wooden piles joined by tie 
beams of timber. Entrances, fitted with booms, were provided in 
this bulwark system, at the towers and at the accesses to the har- 
bours, reminiscent of the works protecting the ‘‘ Vieux Port ’’ of 
old Marseilles. Ships were allowed to pass these points on payment 
of a ‘‘ palpenning ’’ (Eng.- “‘ pile toll ’’), to guards who kept the 
key of the booms. 

The year 1670 saw the first reference to the Skeppsbro harbour 
(Eng.- ‘‘ Ships bridge ’’). This comprised the former Fiskestrand 
and Koggabro harbours, and was the forerunner of the present-day 
Skeppsbro harbour, which arrived at its present condition after a 
series of reconstructions. During the 19th century, the remainder 
of the shore round the Town Island was provided with quays. 


(B). The Stadsgard Harbour. 

Another part of the city of Stockholm has been used as a har- 
bour from the earl’est times. This is the Sédermalm shore, in the 
southern part of the city, which became populated when the Town 
Island proved to be overcrowded. Some 300 years after the con- 
struction of the harbour at Fiskestrand, numerous jetties and break- 
waters were erected on the rocky shore of Sédermalm, both on the 
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Malar and Baltic sides. Reference was first made to a harbour there 
in 1594, and it was located mainly on the Baltic side, the structural 
arrangements being similar to those used at Fiskestrand. 

During the 17th century, primitive wooden warehouses were 
erected along this harbour, and in front of these, narrow quays 
were constructed with substantial fenders. These installations were 
enlarged, and the water deepened, during the succeeding century, 
although the general arrangement of the harbour remained un- 
changed until 1875. In that year radical changes were made. The 
wooden structures were replaced by masonry, and a large modern 
quay, 570-ft. long was constructed. This entailed the removal, by 
blasting, of about 270,000 cubic yards of rock, and gave a quay 
with a width of 80-ft. Further work, lasting until 1882, produced a 
quay having an overail length of 1,740-ft. After an interval of 15 
years construction was resumed for the third time, and a quay with 
a length of 7,600-ft. was obtained, entailing the blasting of a 
further million cubic yards of rock. Completion of the work was 
celebrated in 


(C). Other Harbours. 

In Europe the roth century was a period of activity and progress 
in harbour construction. This period began in London with the 
opening of the East and West India Docks, and concluded with the 
inauguration of the Tilbury Dock. In Marseilles the construction 
of a series of large harbours was undertaken, commencing with the 
Bassin de la Joliette and finishing with the Bassin de la Pinéde. At 
Le Harve, the Bassin de |’Eure and the Bassin de Bellot were 
constructed at this time. 

At Stockholm the second half of the 19th century also ushered 
in a golden age of harbour building, and construction of permanent 
quays in the modern style was commenced. The old-fashioned 
Skeppsbro harbour was unable to handle the increasing amount of 
traffic, and had expanded to the shore of the nearby Nybro Bay 
in the beginning of the 18th century, when Nybro Quay was con- 


structed. Later, even this expansion proved inadequate, and in 
1876, Blasieholm quay was brougist into use. To the north-east, 
the southern part of the Varta Harbour was constructed in 1879- 
1886, the northern section being completed in 1906-1915. Construc- 
tion of the Free Port was started in 1917, and the piers of the 
Oil Harbour were constructed in 1927-1932. The Baltic was con- 
nected with Lake Malar by the construction of the Hammarby 
Canal and a lock, in 1917-1930. At the same time a number of 
quays were built along both shores of Lake Malar, and on the 
islands, as well as along the Hammarby Canal and its extension in 
co Bay. Others were deepened and reconstructed to take larger 
ioads. 

The eastward extension of the Stadsgard Harbour, the Mast Har- 
bour was constructed in 1944-1950, giving a total length of 1,650-ft., 
and this section of the southern shore achieved its final form. 


Ground Conditions. 


In general, bedrock in Sweden is of eruptive kind and was origi- 
nated in the archaic period. In Stockholm and its surroundings 
the bedrock is almost entirely Pre-Cambrian granite or gneiss. The 
latter either arose from the granite by crystalline metamorphosis 
or was transformed of the coagulating magma by giving off its 
warmth. Generally, granite predominates to the North of the Lake 
Malar, whilst to the South gneiss is more common. 


As a rule, a variable thickness of till (in Swedish ‘‘pinnmo’’)— 
i.e. the glacial drift consisting of an unassorted mixture of gravel, 
sand and sometimes boulders cemented together by clayey material 
—-overlies the bedrock. The moraine was originated by the move- 
ment of the glaciers in the end of the Great Ice Age when the 
melting ice masses proceeded northward and during their recession, 
grinded the rock surface. This material is very strong, owing 
to the great sheet of ice (one—two miles thick) which once covered — 
it. It can be penetrated only by piles provided with special shoes; 
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The Port of Stockholm —continued 


often 1t has to be blasted. In Stockholm these deposits are thin, 
mostly 1-ft.—2-ft. thick; sometimes they are absent. 

Then there are the glaciofluvial deposits; stratified sediments laid 
down by rivers and lakes formed by the melt-waters of the glacial 
recession. These include the eskers and the varved ciays. Fig. 3 
shows quaternary deposits and reclaimed areas of Stockholm. It 
will be seen that almost the whole of the old town island consists 
of esker. The founders of Stockholm wisely established the town 
on this firm gravel ridge. 


Foundation Problems. 

The subsoil conditions are of utmost importance for the construc- 
tion of quays, docks and piers as well as roads and depédts along 
the water front. When a hard bottom is within easy reach, founda- 
tions, in general, meet with no difficulties. In the Stockholm port 
area, however, the bed-rock and overlying morainic material are 
covered to a great extent by a layer of postglacial clay having, 
as a rule, an unconfined compressive strength of less than 0.4 tons/ 
sq. ft. The thickness of this soft clayey layer is variable. It 
amounts, for instance, in the inner part of Stadsgard Harbour up 
to about 20-ft., in the Free Port up to 50-ft., and in the Gas Works 
Harbour up to 65-ft. These conditions were not critical in earlier 
times when light wooden quays intended for carrying small loads 
were erected in shallow waters. The crane traffic and heavy sur- 
charges as well as the weight of robust superstructures of modern 
quays designed for vessels of deep draught necessitate, however, 
careful consideration of the ground conditions. 

In those parts of the port where soft clay is found there were 
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used several methods of improving the ground condition. In the 
event of a comparatively thin clayey layer (e.g. 6-ft.—1o-ft.) it 
was often feasible to tip rock or gravel fill which displaces the 
underlying soft material and thus forces its way down to solid 
ground. If this method was not practicable there was another 
possibility, i.e. dredging out the unsuitable soil and replacing it 
with granular material. If excavating a limited furrow, experi- 
ence indicated that even the softest clays held a temporary slope 
2 : I, due to the arching effect that increased the sliding resistance. 


In case of great depths of soft clay it was advisable to blast, 
possibly in connection with partial dredging. After the granular 
fill has been tipped above the clayey stratum a sufficient number 
of pipes, 2-in.—3-in. diameter, are driven through the new fill 
into the clay. The charges put into these pipes are variable and 
depend mainly on the depth. They range usually between tro lb. 
—50 lb. The distance between the pipes is usually 20-ft.—4o-ft. 
As a result of the explosions the shear strength of the clay decreases 
substantially or becomes totally destroyed, hence the granular fill 
sinks and displaces the clay. In the Free Port the dynamite and 
grave! fill used amounted to 3 Ibs. and 450 cu. yards respectively 
per linear foot of quay (Fig. 4). These figures clearly demonstrate 
the expense of difficult subsoil conditions. 

There is also another difficulty when designing the substructure 
of modern quays. Previous generations at Stockholm did not con- 
cern themselves very much with the future development of the 
port. When constructing highways, tunnels or bridge approaches 
end blasting rock they often just dumped the spoil into the nearest 


0 50 400M 
Masthamnen Harbour, Part 10-12 
Situation 1 Scaffolding 
( ff 
AE 
/ 
} | 
= / | \ 
\\ 
0 
o 4 2 6-6 
5 40 FEET 
Prefab unit | 
Plan 
FEET piles 0 xecution process 
Subsoil stabilization 
Fig. 11. 


| 
in 
ast, 
79- 
uc- 

the 
on- 

of 
the 

in 
ger 
ar- 
gs 
he 
sis 

its 
ke 
], 
al 
ane 
1e 
1g 


THE Dock AND HARBOUR AUTHORITY 


Augus|, 1952 


The Port of Stockholm—continued 


water. Tests have shown that at many places beneath these rock 
dumps, whose thickness sometimes amounts to 100-ft., the soft 
postglacial clay remained underneath in various thicknesses and 
caused continuing settlement of the rock fill above. In these cases 
penetration of the rock fill by sheet piling has to be ruled out and 
even the removal of the clay by blasting is not likely to be success- 
ful because of the large thickness of the rock fill. It is thus neces- 
sary to carry the load of the quay superstructure on long steel piles 
driven through the rock fill to the bed-rock. About goo-ft. of Mast 
Harbour quay was successfully constructed in this way and 
numerous other designs have followed the same principle (see 


piles to be replaced with timbered (and later sawn) ones which 
were provided with tongues and groves to form sheet piling walls. 
These were held by wooden tie-rods to groups of anchor-piles. |p 
this way the general problem of retaining walls was solved. This 
occurred at the end of the 17th century. Later on, the s!.eetin 
often comprised two layers, a vertical one and a horizont:| one 
Almost simultaneously, however, the retaining wall const: uctiop 
was being evolved in another way. Wooden boxes were :ormed 
by notching together round or timbered logs with the axe and 
fastening them with screw-bolts. Thus cribwork came into being. 
It was filled with stone of which there was great abundance. F ig. 5 
shows a crib placed off the old pier stricture. 


50 oo = 0m | Later, the crib was surmounted by sione 
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‘he wooden skeleton of the cribwork was 
usually placed on the bottom. If this was 
not hard enough the cribs were strengthened 
by vertical and batter piles to transmit the 
load and increase the resistance to horizontal 
forces (Fig. 7). 

In the beginning of the present century, 
cribs and wooden sheet piling walls combined 
with narrow piled platforms predominated, 
However, quarried stone walls often combined 


r with cribs, where the solid granite of Séder- 

malm was within easy reach, were also built 
(Fig. 6). Besides, the wooden quays were 
gradually reconstructed by overlaying the 
tops of timber piles by a wooden planking; 
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used. The introduction of concrete, during the 
last decades of the roth century, entailed 
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gradual replacement of wooden and _ stone 
masonry structures. Until the 1930’s, how- 
ever. granite facing was retained, since the 


Fig. 12. 


Fig. 13. 


author’s paper in the Bulletin No. 36 of Navigation Congresses, 
Bruxelles) (Fig. 12). 


Development of Wharf Construction. 


The earliest structures consisted of wooden jetties running parallel 
to the shore and provided the most primitive type of the platform 
quay. Gradually, their width was enlarged and, accordingly, the 
number of supporting piles was increased. Later on, land emer- 
gence has caused the water along the jetties to become shallower, 
and consequently, the harbour structures have had to extend 
towards the receding sea. Meanwhile the older structures were 
gradually covered by pavements and were transformed into streets 
and squares. Then, another century passed and improvement of 
the structures became necessary. The new vessels with greater 
draught required increased water depths, larger quay areas and 
greater quay carrying capacity to handle the heavier and more 
varied cargoes. As a consequence hereof, the planking of the 
superstructure was reinforced and the number of piles augmented. 
Finally, the piles became placed quite close together. It was then 
only a short step, nevertheless a decisive one, for one row of round 


quality of concrete, in earlier time, did not pro- 
vide sufficient resistance against the attack of 
sea water and the impact of ice (Fig. 7). 

A new development of quay structures was initiated when, in 
1921, the Larssen sheet piling was introduced in Sweden enabling 
the construction of retaining walls with tonsiderable water depths. 
Gradually, this type of structure proved to be the most economical. 

Simultaneously, reconstruction of quays was going on in order 
to provide increased water depths and greater surcharges as well 
as to improve decayed wooden structures (Fig. 8). Everywhere, 
as a rule, concrete was employed as the principal material apart 
from steel sheet piling. This, in turn, was ameliorated by the 
introduction, at the end of the 1930’s, of the Z-piling with the 
interlocks within the flanges. This piling provided a true inter- 
action between the individual piles since taking up shearing forces 
was satisfactorily solved. 

However, labour was becoming more and more expensive and 
scarce, while the prices of timber for form work greatly increased. 
This, in turn, gave rise to the use of prefabricated units of rein- 
forced concrete. Fig. g illustrates a structure consisting of T-shaped 
pre-cast R.C. units, carried out in 1937. Fig. to shows another 
type comprising semi-portal R.C. frames, placed at 16.5-ft. centres 
to form the main construction unit upon which concrete beams 
and a slab were poured. These pre-cast frames were lifted and 
put in place by a 60-ton. floating crane. Another rather uncon- 
ventional combination of pre-cast units and a steel sheet piling wall 
is shown in Fig. 11, which gives the various stages of construction. 
The operations were succintly as follows : 

(1) Subsoil explorations to investigate stability and sliding resis- 
tance. 

(2) Tipping waste rock 200-ft. off the quay line to improve 
stability. 

(3) Driving box piles to carry the anchor blocks and foundation 
of the elevated crane truck. 

(4) Manufacture of the foundation units with a channel to receive 
the sheet piling and sinking the units by means of a floating 


crane. 
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(5) Erection of scaffolding and fastening of the sheet piles which 
were placed into the channel. 

(6) Pourmg tremie concrete into the pre-cast units. 

(7) Placing of the anchor bars, concreting of the lower part of the 
capping beams and of the anchor blocks. 

(8) Pulling tests on the anchor blocks. 

(9) Concreting the anchor beams. 

(10) Compietion of the capping beam. 

The above operations and a mere comparison of Figs. 5 to II 
will indicate clearly the deyelopment that has taken place in quay 
structures over an appreciable number of years. (The use of pre- 
fabricated units was dealt with by the author in Bulletin No. 35 
of the P.I.A.N.C.). 

An example of the use of steel box piles is shown in Fig. 12. The 
need to penetrate 50-ft.—7o0-ft. of rubble fill to reach bed-rock 
required the driving of a large quantity of welded box piles to 
form the substructure of a platform quay. The superstructure con- 
sisted of an 8-in. R.C. slab carrying a live load of 650 Ibs./sq. ft. 
and took advantage of the torsional stiffness of the heavy cross 
beams. 

In the Free Port a steel sheet piling wall combined with large 
box King piles of Z-section was used to avoid future subsidence 
of the crane track. The track itself does not have any special pile 
foundation but is supported by a heavy beam carried by the box 
piles. To avoid bending moments in the tie-rods they were placed 
into boxes of concrete or, alternatively, boxes of treated pine, com- 
pensating for a 20-in. subsidence of the underlying fill. (See 
Bulletin 36 of the P.I.A.N.C.). 

However, when designing the extension of the above quay the 
bed-rock, gradually, rose up to about 15-ft. below M.W.. This 
prevented the use of a sheet piling wall system with a fixed lower 
end. The variability of the rock level led to the choice of a new 
quay construction. Comparative investigations indicated the 
economy of a self-stable type that consists of building a cofferdam 
by means of a cellular construction filled with stone. Fig. 13 shows 
the general design; the first of its kind to be built in Scandinavia. 


Fig. 


14. 


It will enable a considerable reduction of under-water work to be 
made, besides a saving in blasting of rock. 

The Stockholm Gas Works need to keep a large store of imported 
coal. Scarcity of storage space as well as the desirability of reduc- 
ing fire risk gave rise to the general idea of the storage of coal under 
water. The storage plant design consists of two cellular cofferdam 
piers. They are to be built in lengths of 500-ft. at 460-ft. centres 
and carry a heavy crane for coal handling. The total coal storage 
will be about 400,000 tons of which about 65% are to be located 
under water (Fig. 14). 


Warehouses and Sheds. 

Protection of stored goods against the weather as well as security 
against theft was the primary function of warehouses and sheds. 
Disregarding the stores established in the houses lining medieval 
Fiskestrand, the first sheds proper in the Stockholm port were 
the primitive wooden barns, so-called ‘‘ Russian barns ’’ erected 
in the 18th century in the Stadsgard Harbour and intended mainly 
for storing goods imported from Russia. The first sheds, con- 
structed of stone and brick with vaulted floors, were built on the 
same site in the second part of the 19th century. Reinforced con- 
crete structures were introduced as late as 1918 in the Free Port 
when Warehouse No. 1 was erected. It has a concrete frame with 
brick panel walls and mushroom floors. The upper floors of this 
warehouse as well as of warehouses No. I] and III were provided 
with balconies on the quay side to enable placing goods for storing 
purposes (Fig. 15). 

When, in 1946, warehouse No. V was enlarged by a new wing, 
the mushroom floors were replaced by special one-way slabs and 
beams supported by reinforced concrete columns. This type of 
floor will be also used for the proposed new warehouse (Fig. 16). 
The beams were very shallow to save height. On the other hand, 
they were extraordinarily wide (2-ft.) to give greater torsional stiff- 
ness and thus enable the fixation percentage of the slab to be con- 
siderably larger than with ordinary continuous .one-way slabs. 
Savings up to 30% were obtained in comparison with the flat-slab 


= =~ Warehouse I 


The Free Port 


Warehouse. 
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The Port of Stockholm—continued 


The Free Port 


Prospective warehouse . 


Fig, 16. 


floors of mushroom type whose drops and column capitals are very 
expensive in form work—taking into account the rise in timber 
prices—whilst their two-way slabs necessitate excessive reinforce- 
ment at a time when round bars are scarce. 

Another development from the wooden barns for goods not need- 
ing special storage temperatures retained the principle of single- 
storey buildings in timber construction. Fig. 17 shows a special 
shed truss, Téreboda system, of glued one-inch timber panels in 
shape of a triple-hinged frame structure. 


Freight Handling. 

The machinery generally used on wharves serves to transfer 
cargo between the vessel and the quay, warehouse, lorry or railway 
waggon and vice versa as well as traversing goods along the wharf 
or pier. The earliest method in the Stockholm port used the vessels’ 
own cargo booms, masts and winches, while on the shore the cargo 
was man-handled by two- and four-wheeled hand trucks or horse- 
drawn trucks. At the end of the last century, however, hand-driven 
cranes and later stationary gantry or portal cranes were installed, 
but the travelling type was not introduced until 1897. 

The great increase in the size and beam of the vessels, as well as 
in the weight of cargo units and, moreover, the trend of saving 
time and labour, led to larger and heavier cranes with more power- 
ful engines. The wheel loads of about ten tons of 40 years ago 
have become quadrupled and have increased the costs of quay 
construction necessitating simultaneously considerable initial outlay 
of capital. This circumstance as well as the influence of American 
practice—using heavy harbour cranes only to a very small extent 
and relying almost entirely on the gear of vessels when loading 
and discharging—gradually brought about extensive employment 
of lighter and more flexible but less expensive units, i.e. motor 
trucks, fork-lift trucks, light movable cranes and tractors. At 
present, in Stockholm, the problem of cargo handling constitutes 


a good topic for discussion. Decisive steps in the choice of suitable 
methods might soon be taken. 

Yet, in accordance with European custom, loading and dis. 
charging in the Stockholm port is stil! done principally by horbour 
cranes. Their number amounts, at present, to 162, having lifting 
capacities of up to 10 tons. The above figure does not include 
to floating cranes, of which two are capable of lifting 15 and 6 
gross tons respectively and the rest of lifting two to six tons. 4A 
proposal for purchasing a heavy duty pontoon crane with a capacity 
of 100—150 tons is to be made in the near future. 

During the last two years the number of harbour cranes has 
been increased by installing in the Mast Harbour 12 modern electri- 
cal level luffing semi-portal cranes lifting up to five tons. Within 
the next few months another 14 units of most modern portal cranes 
lifting up to Io tons will be delivered to the Free Port. At the 
same time, Northern Hammarby Harbour will be supplied with 
four bridge cranes for general cargo with a capacity of five tons 
and two gantry cranes for bulk goods lifting six tons. Besides the 
harbour cranes, the number of light mobile cranes, trucks and 
tractors will be increased in a not too distant future. 

Disregarding 13 harbour cranes and four pontoon cranes — 
belonging to the Gas and Electricity Works as well as private 
— entire machine equipment is handled by the Harbour 

oard. 

= total length of crane tracks in the port area is about seven 
miles. 

(To be continued) 


Ports Efficiency Committee 
Operations Panels to Speed Ship l'urn-round 


Port Operations Panels, consisting of representatives of port 
authorities, shipowners, port employers and labour, have been set 
up at a number of the main ports of Great Britain with the object 
of ensuring the most effective use of physical resources and secur- 
ing the full utilisation of dock labour. Their appointment is one 
result of the work of the Ports Efficiency Committee, which, as 
announced in our April issue, was constituted last March by Lord 
Leathers, Secretary of State for the Co-ordination of Transport, 
Fuel and Power. 

By meeting at frequent intervals the Panels will keep in touch 
with the factors leading to delays of ships or cargoes at their ports, 
and, where action to remove these factors cannot be taken locally, 
they will report the position to the Ports Efficiency Committee. 

Port Operations Panels have now been established at London, 
Liverpool, Manchester, Sunderland, Dundee, Hull, Newport, Car- 
diff, Barry, Port Talbot, Swansea, Middlesbrough, The Hartle- 
pools, Grimsby, Immingham and Leith. They can be contacted 
through their secretaries at the offices of the respective Port 
Authorities. 

Parallel Committees of Port Users 

A parallel set of Committees has simultaneously been set up at 
the ports at the instigation of the Federation of British Industries, 
the Association of British Chambers of Commerce, the National 
Union of Manufacturers, the Chamber of Shipping, and the Liver- 
pool Steam Shipowners’ Association. These Committees are 
known as Port Users’ Committees, and function in co-operation 
with a central Port Users’ Committee in London, and their forma- 
tion has been welcomed by the Port Efficiency Committee. They 
serve to co-ordinate the ‘‘ user ’’ interest of shipowners and traders 
generally in relation to the ports at which they are set up, though 
their scope extends beyond the ports themselves to any delays to 
the movement of goods between inland points and the ports. 

Generally, the function of these ‘‘ user ’’ committees is to make 
a survey of the berthage available, methods of cargo handline, 
port facilities, wagon supplies, available labour force, inland 
transport facilfties etc. 

The parts which these two sets of committees can play in im- 
proving turn-round are complementary, one approaching the 
problem from the point of view of the port operator and the other 
from that of the customer. 


104 
of 
| 
Seale 
4 
/ 
‘ 
‘ 
/ 

NE 

Fig. 17. 


An important factor in securing safe and efficient operation from the many thousands of 
electrically-operated cranes which serve our docks, wharves and piers is dependable control gear 
designed to meet the specific needs of each particular type of crane. 


This is a specialised subject. IGRANIC engineers have studied it intensively and illustrated are 
a few examples selected from many hundreds of cranes throughout the world, which demonstrate 
leading Crane makers confidence in |granic equipment. 


IGRANIC CONTRACTOR GEAR with REMOTE MASTER and INDUCTIVE TIME LIMIT CONTROL provides a 
system—WHETHER FOR D.C. or A,C. MOroRS—which ensures the greatest possible safety and, if 
required, a speed range of 20/200%. Designed for a continuous cycle of duty and over 600 
contactor operations per hour, this equipment gives you complete load control at your finger tips 
and the satisfaction of knowing that you are obtaining maximum crane performance. 


r Auxiliary equipment includes various types of Brakes of which 
Ys / the latest development is an Electro-Hydraulic pattern to give 
fractional control of high speed Wharf Cranes. The latter may be 
geared for 200/400 f.p.m. and yet be capable of putting down the 
most delicate load with the aid of these brakes. 


>> 


pa wlll Y Full particulars of Igranic Crane Control Gear can be obtained 
L 


Other Dockside equipment for which specially designed Igranic 
Control Gear is available includes Electrically-operated Moving 
Bridges, Capstans, Pumps, Compressors, Conveyors, Drag 
Scrapers and Cableways. 
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IGRANIC ELECTRIC CO. LTD. ueap orrice & worss: BEDFORD 
EXPORT DEPT.: VICTORIA STATION HOUSE, 191 VICTORIA STREET, LONDON, S.W.1 
Cablegrams : ‘“‘igranic, London” 


DISTRICT OFFICES : 
LONDON - BIRMINGHAM - BRISTOL - CARDIFF - GLASGOW - LEEDS - MANCHESTER - NEWCASTLE - SHEFFIELD 


August, 1952 THE Dock And HARBOUR AUTHORITY xv . 
1952 
table 
( 
Z (¢ Wi JAA 
_IGRANIE 
Jude WO.LDA 
A / Ar 
acity Fe YAS 
has 
-ctri- j 
ithin 
anes x 
the 
with 
tons 
the 
vate 
our 
ven 
set : 
ord 
ort, 
IC | 
y ff, 
ke 


THE EXPERIENCE OF GENERATIONS 
AND MODERN RESEARCH ENSURE: 
RELIABLE CONSTRUCTION 
EFFICIENT OPERATION 

EARNING POWER 
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MODERN FEATURES 
NEW TECHNIQUES 
HIGH OUTPUT 


", THEY BRING IN PROFIT WHEN 
OPERATIONS ARE NON-STOP AND 
MAINTENANCE COSTS ARE LOW. 
1.H.C. HOLLAND 

VIEWS DREDGER-BUILDING FROM 
THAT ANGLE. 


Mon. Tue. Wed. Thu. Fri. Sat. Sun. 


OUTPUT 


CUFT. 


MAINTENANCE COSTS 


DO YOU READ ALREADY OUR PERIODICAL 
"PORTS and DREDGING"? IF NOT- 
WRITE FOR FREE COPIES, NOW. 


for gpuetattms. 
LH.C. HOLLAND, SHIPBUILDERS AND ENGINEERS 
2, VERLENGDE sew THE HAGUE, HOLLAND 


4 NEW DREDGING EQUIPMENT ? 
| 
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The. Organisation with 3 Centuries of Dredging Experience 


PWESTNINSTER DREDGING CO. LTD. 


{E. D: KALIS— Managing Director) 
12-14 DARTMOUTH STREET, WESTMINSTER, LONDON, S.W.I! 
Tel: Trafalgar 6835-6 And at BROMBOROUGH, CHES HIRE Rock Ferry 22334 


ND CROW? 


@ 192-33 


XViil THe Dock AND HARBOUR AUTHORITY 


The very essence of true reliability is the complete absence of anxiety for future performance, 
Arpic air compressors on service throughout the world operate with absolute reliability in 
any situation or circumstance. A world-wide spares and service organization is immediately 
available to supply replacement parts and keep the ccmpressor working. It is our 
appreciation of the need for freedom from costly breakdowns that prompts us to bring to your 
attention another of the advantages of our specializing in the manufacture of air compressors, 
Arpic air compressors are genuinely designed and manufactured to give maximum 


operating reliability, an important factor to consider when buying your next compressor, 


Chaussee de Boom, mPa Queenslie Estate, 
957, Wilrijk, Antwerp, Belgium. af : Glasgow, E.2, Scotland. 
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The keynote of Decca Harbour Radar Type 30 is flexibility; both in display intere 


facilities and equipment location, flexibility is achieved by the special Decca x 


unit system of construction which provides a “ tailor made” installation at pract 
stanti 


and 
Decca Harbour Radar Type 30 may be planned to suit any system of dredg 


an economical cost due to quantity production. 


coastal or harbour supervision and will provide up to four separate displays. alluvi 
broke 


The displays are readily fitted into any control-room scheme and a typical idl 


Jayout is illustrated above. Further, the Decca Radar Link provides an 
important advantage in allowing the display room to be situated up to 


several miles from the main radar instal'ation. 


For further information please write to the Radar Applications Division : 


DECCA RADAR LTD., 1-3 BRIXTON ROAD, LONDON, S.W.9 


Telephone : Reliance 4421 Cables ; Decradar, London 
DR 209. 
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main types; first, the bucket dredge 

which mechanically excavates ground 

by a digging or grabbing process 
onducted under water and raises the 
material above water level for disposal, and 
gcond, the suction dredge, which raises 
material by suction from below water level 
ad discharges a mixture of spoil and water 
through a pipe system either to a hopper or 
to some surface deposit site. Many suction 
dredges are assisted by equipment de- 
signed to break down the ground prior to 
iis entering the suction pipe. _In practice 
dredges are built to fairly rigid specifica- 
tions, composed to meet the operator's 
requirements, whether he is a dredging 
contractor with a world-wide range, or a 
harbour engineer governed by the physical 
and economic conditions pertaining to the 
sheme of dredging under his authority. 

The dredge is therefore a sub-aqueous 
excavator, a machine designed to cut the 
gound under water and to raise the exca- 
vated material to the surface for transmission 
and deposition elsewhere. Dredging craft 
are thus machine tools of a special type and 
when engaged on harbour, river or estuary 
works are invariably under the authority of 
the civil engineer in charge of these works. 
He may use the equipment to excavate and 
create new dock areas or he may deepen an 
existing navigable channel. In both cir- 
cumstances he performs capital dredging, 
work essential to the creation, development, 
expansion and/or improvement of dock and 
harbour facilities. Also, the harbour 
engineer may use his dredging plant for 
maintenance duties, primarily the removal 
of deposits lodged by nature—and in some 
instances by industry — from navigable 
waterways in order to retain existing chan- 
nel and harbour depths and widths. The 
massive effort and huge expenditure in- 
curred in maintenance dredging many of the 
world’s ports and waterways are twin fea- 
tures of man’s incessant struggle in the 
interests of commerce and industry against 
the forces of nature. 

Alluvial dredging or dredge mining is not 
practised in Britain at present, but sub- 
stantial operations proceed in the Colonies 
and elsewhere overseas. This form of 
dredging is applied to processes whereby 
alluvial deposits are, in large quantities, 
broken down, conveyed, elevated, passed in 
association with water through appliances 
for winning metals, and redeposited on the 
ground. Dredge mining is usually under 
the charge of a mining engineer and the 
most common metals recovered by this 
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*Paper read before the Institution of Engineers 
and Shipbuilders in Scotland, in Glasgow, 
arch, 1952. Reproduced by permission. 
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means are gold and tin. Other rare and 
important metals and precious stones have 
also been recovered, but so far not in large 
quantity. In tin dredging, for each cubic 
yard of ground dredged the metal recovery 
after treatment may be of the order of 
0.5 lb. and many areas nowadays are being 
dredged for values below this level. In 
gold dredging, for each cubic yard of ground 
dredged a very satisfactory standard of re- 
covery today realizes 0.0005 lb. (3.5 grains) 
of bullion, and again many deposits are 
being worked for bullion values substan- 
tially less. These figures indicate how great 
is the importance of efficient treatment plant 
and how pressing is the urge for still greater 
dredge yardages. 


Bucket Dredges 


There are three groups of bucket dredges, 
each of which is sub-divided into well-estab- 
lished types, namely: 

Sea-going hopper dredge 
River and harbour dredge 
Alluvial dredge 

Sea-going hopper dredge 
River and harbour dredge 
( River and harbour dredge 
i Rock dredge 


Multi-Bucket 


Grab-Bucket 


Dipper 


The Multi-Bucket Dredge 


This is the oldest and probably most 
familiar type of dredge. Widely recognised 
as a development of this and other Euro- 
pean countries, the type has won immense 
popularity in many parts of the world. Yet, 
in the United States of America the multi- 
bucket dredge has few adherents, other than 
in the dredge mining fields where it retains 
a firm grip. It has comparatively low power 
requirements, does not require large quanti- 
ties of water to carry the spoil as in the 
suction dredge, and is capable of dredging 
to great depths. The dependability of the 
multi-bucket dredge is unchallenged, and 
the ability to dig ground ranging from easy 
silts and muds to hard clays and certain soft 
rocks, and to excavate blasted or broken 
rock, renders it an excellent general purpose 
craft in the hands of the dredging contractor 
or harbour engineer. The following re- 
marks concerning the multi-bucket dredge 
in dock and harbour service are not entirely 
applicable to the alluvial dredge. 

The digging equipment of the multi- 
bucket dredge includes the open-connected 
bucket chain in which each bucket is separ- 
ated from adjacent buckets by links, the 
bucket ladder upon which rollers are fitted 
to facilitate the passage of the buckets on 
the upper side of the ladder, the lower tum- 
bler, located at the bottom end of the bucket 
ladder, and the upper tumbler which is 


Considering Dredging Craft 


Recent Improvements in Design 


fitted on the dredge superstructure near the 
top end of the bucket ladder. The upper 
tumbler rotates to drive the endless chain of 
buckets carried by the bucket ladder. The 
lower tumbler is an idler and as the buckets 


‘move round it they cut into the dredging 


face, are filled, and are then elevated on the 
sloping bucket ladder to the upper tumbler. 
As they travel around this tumbler the buc- 
kets empty their contents into a drop chute 
from which the spoil is passed for disposal. 
The cycle of the bucket chain is completed 
by the continued downward passage of the 
empty and inverted buckets on the under- 
side of the ladder, and when the lower tum- 
bler is reached filling of the buckets again 
takes place. 

For mooring purposes’ multi-bucket 
dredges are usually equipped with six 
anchors to which are attached substantial 
lengths of chain or wire rope. The head 
and stern anchors locate the dredge in the 
fore-and-aft direction, the head anchor 
taking the digging pull of the dredge, which 
“steps ahead’’ into the next dredging cut by 
shortening the headline. The sternline is usu- 
ally kept slack but under adverse tidal or 
weather conditions serves to hold the dredge 
from being forced too heavily into the dredg- 
ing face. Transverse movement of the dredge 
is effected through two forward and two aft 
sidelines and anchors suitably positioned. 
In traversing the dredge from side to side 
across the dredging face the main pulls are 
exerted through the forward sidelines while 
the aft sidelines act virtually as followers. 
All mooring lines are connected to manceuv- 
ring winches on the dredge, the number of 
these winches ranging from one in the 
simplest to six in the more elaborate arrange- 
ments. Assuming the bucket chain to be in 
operation, the dredgemaster sets the dredge 
longitudinally by adjustment of the headline 
and connecting winch, controls the dredg- 
ing depth through the ladder winch, and 
traverses from side to side across the dredg- 
ing face by movement of the sideline winches. 
Having completed a cut the adjustment may 
be one of increased depth or of advance on 
the headline. 

In the multi-bucket dredge all dredged 
spoil must be raised to a high level for dis- 
tribution and disposal. In vessels without 
hoppers, barge loading overside is the most 
common method of spoil disposal; less popu- 
lar but very effective where practicable, is 
the pumping of the spoil to a reclamation 
area. Long overboard chutes were at one 
period used with good effect, but the modern 
equivalent is to carry the material on con- 
veyors and stack it on shore at a distance 
well beyond the range practicable for long 
chutes. 

The 
Dredge. 


Sea-going Multi-Bucket Hopper 
This type was in great demand 


~— 
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Dredging Craft—continued 


Fig. 1. Stern-Well Multi-Bucket Dredge St. David (Ex St. Alban). 


Fig. 2. Non-Propelling Multi-Bucket Dredge A. D. Mackenzie. 


and has made a major contribution to port 
development. Arranged with a central hop- 
per and bottom opening doors, after the 
hopper is filled it slips and buoys the dredg- 
ing moorings and proceeds to sea to empty 
the hopper. On returning, the moorings are 
connected and dredging is resumed. Where 
one dredge is required to service several 
ports this type still has a useful function as 
it can perform these duties unaided by other 
craft.. Dredging carried out in this man- 
ner is, however, costly, as the ratio of 
dredging time to total hours worked is low, 
so much of the working time being absorbed 
in handling moorings and steaming a rela- 
tively large craft to sea to perform the work 
of a hopper barge. The design, in addition 
to self-loading chutes, usually includes pro- 
vision for discharging overboard on both 
sides. With an appreciable volume to be 
dredged it is advantageous to station the 
vessel for dredging only and use hopper 
barges for the carriage of spoil. 

It may be designed either with a stern 
well or bow well. For sea-going qualities 
and where long sea passages are likely to be 
freanent the stern-well craft is superior, but 
the ladder well aft necessitates the installa- 
tion of twin-screw propelling machinery 
and, to secure a balanced design in a 
steamer, the placing of the boilers forward 


of the hopper, so that the main framing 
may be accommodated between the fore end 
of the ladder well and the after end of the 
hopper. Fig. 1 illustrates a dredge, com- 
pleted in 1940, which has accomplished great 
work in many ports of the world under con- 
ditions of peace and war. The principal 
particulars are: 


Length B.P., ft. ... 
Breadth, moulded, ft. 47.5 
Depth, moulded, ft. 
Hopper capacity, cu. yd. ... 1,000 
Normal dredging — below water- 

line, ft. 60 
Maximum dredging “depth below 

waterline, ft. 75 
Bucket capacity, cu. 
Rated output, cu. yd., per hr. ... 700 
Loaded service speed, knots 


The ladder gantry at the after end is a 
massive structure, unusually high to meet 
the requirement that, with the ladder 
housed, the catenary of the bucket chain 
must be clear of the water when propelling. 
The gantry carries the suspension gear for 
the bucket ladder and the driving mechan- 
ism by which the ladder is raised and 
lowered, and forms a strong tie to bind those 
sections of the hull which, running from the 
main framing to the stern, create the ladder 
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well. The upper tumbler is — by shait. 
ing and gearing and 700 i.h.p. is S «vailable 
for dredging duty. The inde is © juipped 
for rock dredging with a second bucket 
chain, each bucket having a capacity of 1 
cu. tt., which is interspersed with ripping 
claws. The specified definition of rock was 
‘“ the hardest material which can be dredged 
in normal bucket dredge practice without 
previous blasting.’’ In service the dredge 
has far exceeded this definition and, in ope 
instance, gave very satisfactory results whep 
dredging elvan and shillet in the natura) 
state. 

The River and Harbour Multi-Bucke 
Dredge. Dredges of this type are not 
equipped with a hopper and are designed 
in three forms, non-propelling, bow-well 
self-propelled, and stern-well self-propelled, 
The non-propelling form requires the lowest 
capital outlay and is a popular and very 
useful dredge, arranged to discharge the 
dredged material into hopper barges moored 
alongside. An additional feature of pro- 
nounced value that can be introduced is a 
sand pump for the disposal of spoil through 
a pipeline. The bucket contents are emptied 
into a central sump, into which water is 
admitted; the sand pump draws from this 
sump and discharges the mixture of spoil 
and water through a floating and shore pipe- 
line to a reclamation area. Before reaching 
the sump the spoil is passed through a dis- 
integrating medium in order to reduce the 
possibility of choking in the sump. Where 
practicable, this method of disposal is more 
efficient and economical than the use of 
attendant hopper barges; there is a saving 
in manpower and fuel, and land may be re- 
claimed for future development. In the 
non-propelling dredge a transverse dredging 
engine can be arranged to drive the upper 
tumbler through belts and gearing, an 
efficient arrangement giving entire  satis- 
faction under the most onerous dredging 
conditions. 

The multi-bucket dredge illustrated in 
Fig. 2 was completed in 1951 and is the fifth 
of this size and type built by the Author's 
firm since 1946. The salient particulars are: 


Breadth, moulded, ft. 36 
Depth, moulded (mean at midships), 

12.5 
Normal dredging depth below water- 

line, ft. 46 
Maximum dredging depth below 

waterline, ft. 60 
Bucket capacity, cu. 
Rated output, cu. yd. per hr. ... 700 


The hull has a droop of keel which allows 
for the loss of buoyancy due to the ladder 
well and for the substantial difference in 
weight which exists with the heavy digging 
equipment forward and the relatively light 
boiler and engine room components aft. 
The ocean voyage condition under tow with 
the bucket chain dismantled and stowed on 
deck and in the holds is an important limit- 
ing factor in the design. A range of stability 
of about 45° is acceptable to the Ministry 
of Transport for ocean passages and, having 
attained this condition, it is usually found 
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that ample stability exists for the dredging 
condition, in which there is a fair change ot 
trim between the extreme positions of the 
bucket ladder—up and on the bottom. 

[he machinery is steam-driven. A triple- 
expansion, enclosed, pressure-lubricated 
engine is placed transversely in the engine 
room and drives the upper gearing and tum- 
bler through two belts. For normal dredg- 
ing conditions the bucket speed is 18 per 
mn. and should it be desired to carry out 
arduous dredging in very hard ground an 
alternative bucket speed of 14 per min. is 
available. Both the upper and lower tum- 
blers are annealed steel castings with inte- 
gral shafts, and the faces upon which the 
buckets ride are hard-surfaced with weld 
deposit. This design of upper tumbler has 
disposed of the old problem of key slack- 
ening common in two-piece tumblers. The 
lower tumbler revolves in bearings specially 
designed to exclude sand and other foreign 
matter, and this arrangement has displaced 
the fixed shaft design so long established. 
All rollers on the bucket ladder and the 
lower tumbler are coupled to an elaborate 
lubrication system which is automatically 
controlled. 

The buckets are one-piece steel castings 
with hard-surfacing deposits applied to the 
cutting edge, maintained by welding rod 
only. Their superiority over the outmoded 
composite and riveted bucket has been well 
proved in service. The design of the buc- 
ket is simplified by having single eyes for 
the bucket pins. Adjacent buckets are thus 
connected together by four links instead of 
two, which is a distinct advantage in the 
maintenance handling of the bucket chain. 
Freely rotating manganese steel bucket pins 
close the chain. 

The bucket ladder is entirely welded; the 
top suspension eyes and the bottom tumbler 
bearings are neatly welded into the steel- 
work and displace the steel castings which, 
in previous designs, were riveted at these 
points. Fitted at the top of the ladder is 
an auxiliary ladder which, at shallow dredg- 
ing depths, improves the running conditions 
for the buckets as they approach the upper 
tumbler, while at dredging depths between 
46-ft. and the maximum at 60-ft. it is the 
support for the upper end of the bucket 
chain. The tov end of the ladder and the 
framing are designed to permit the ladder 
to slide down and up without interference 
with the auxiliary ladder. 

For manceuvring purposes the dredge is 
equipped with one headline winch, two for- 
ward sideline winches and one winch aft 
which handles the stern anchor and two aft 
side anchors. The bucket ladder is sus- 
pended bv wire ropes from a barrel mounted 
in the ladder gantry, which also accommo- 
dates the ladder winch. The dredgemaster’s 
operating position is forward on the port 
side and from this point he operates the 
headline winch by remote control, is in close 
proximity to the forward sideline winches 
and their winchmen, the controls for the 
ladder winch and the dredging depth indi- 
cator. and, on two telegravhs, signals re- 
spectively to the engine room and to the 
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Fig. 3. Bow-Well Multi-Bucket Dredge Lady Combe. 


Fig. 4. Stern-Well Multi-Bucket Dredge Belomorskaya. 


after winch. Finally, an emergency control 
is arranged so that the dredgemaster may 
stop the dredging engine instantly. In 
practice this contro] is frequently used for 
routine stoppages and the engineer on watch 
merely resets a trip mechanism so that the 
engine is ready to be started on command. 

A typical bow-well self-propelled multi- 
bucket dredge is shown in Fig. 3. This 
type is not primarily intended for ocean 
passages but is equipped with propulsion 
equipment to facilitate movement between 
dredging areas within closed or coastal 
waters and is usually fitted with a single 
engine which, with an arrangement of 
clutches, drives either the propeller or the 
dredging gear. In most instances the drive 
to the upper gearing and tumbler is by 
shafting, a system now considered outmoded. 
Opinions on the merits of shaft drives and 
belt drives are sharply divided but the 
Author is a staunch supporter of the belt 
drive. It will be observed that the bow- 
well type produces a balanced ship arrange- 
ment, with the engine and boiler rooms aft, 
the main framing roughly amidships, and 
the ladder well forward. Many dredges of 
this type have given satisfactory service but 
some criticism can be offered. Generally, 
the installed power is low, hence the speed 
is low and manceuvrability weak. This 
feature is accentuated by a full hull form, 


while the inclusion of statutory Ministry of 
Transport requirements for self-propelled 
vessels adds nothing to the dredging effici- 
ency and this, in the final issue, is the fea- 
ture that matters most. Bow-well dredges 
can be arranged to have an adequate ladder 
overhang for bank dredging ahead. 

The stern-well self-propelled multi-bucket 
dredge iliustrated in Fig. 4 was designed for 
service in Arctic Russia. This dredge first 
operated in Murmansk and later served in 
a number of White Sea ports. The ability 
to move freely between ports was essential 
and, as weather conditions there are fre- 
quently bad, the dredge had to be very sea- 
worthy. In certain ports barge loading was 
not used and the arrangements for spoil 
disposal included two sand pumps capable 
of series working to discharge the spoil 
ashore through long pipelines. The machin- 
ery installation included one central engine, 
directly connected to a shaft drive for upper 
gearing and tumbler, and two wing engines, 
arranged with clutches for driving either the 
propeller shafting or the sand pumps. This 
class of dredge is used for bank dredging in 
capital works but there is always a danger 
that the propellers may be damaged when 
breaking down the dredging face. 

The Alluvial Dredge. Alluvial or mining 
dredges are invariably multi-bucket dredges 
with close-connected bucket chains, in which 
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each bucket is directly connected to the 
adjacent buckets, without the intervention 
of links as in harbour dredging practice. 
The close-connected bucket chain is capable 
of a much higher throughput, causes less 
surge when digging at the lower tumbler, 
has a much greater weight and, in general, 
produces a more uniform and effective 
dredging load. There are several obstacles 
to the use of this chain for harbour work, 
and of the more important, cost and an un- 
bending outlook to changes rank high. 
Nevertheless, harbours and rivers frequently 
produce a motley collection of old anchors, 
chains and other weighty or voluminous 
oddments; these and boulders or loose rock 
of large dimension might not be friendly to 
a close-connected bucket chain. Standard 
practice for dredge mining is to use mangan- 
ese steel buckets having three connecting 
eyes and renewable, rivetless, manganese 
steel lips. Some recent bucket designs have 
eliminated such lips in favour of weld de- 
position as wear takes place. 

Amongst many dredges operating in min- 
ing fields overseas are a few capable of 
digging to a depth of around 130-ft. below 
water level. These deep-digging dredges 
have reached mammoth dimensions and 
capacity, and correspondingly high capital 
costs. So serious has this feature become 
that, in an effort to reduce the outlay, ex- 
periments are being made to dredge to deep 
depths with grab buckets, but some time 
must yet elapse before convincing results 
are obtained. Several attempts have been 
made to apply suction dredges to mining but 
so far none is known to have been success- 
ful. 

In dredge mining, as in harbour prac- 
tice, the capacity of the bucket is an im- 
portant indication of dredge size and output. 
To the Author’s knowledge the largest 
bucket capacity yet used in a close-con- 
nected chain is 20 cu. ft. and the largest in 
an open-connected chain 54 cu. ft. The 
former is a modern size while the latter has 
not been repeated for many years. The 
normal maximum bucket size used in cur- 
rent harbour practice is around 30 cu. ft., 
although consideration was recently given 
to a 54 cu. ft. close-connected bucket chain 
for the excavation of blasted or broken rock 
in a capital dredging scheme. 

The digging equipment of an alluvial 
dredge consists of the same components 
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Fig. 5. Alluvial Gold Dredge Bremang No. 3. 


as in the harbour dredge but the design of 
the buckets and lower and upper tumblers 
differs. The lower tumbler is usually cir- 
cular and the upper tumbler hexagonal with 
an advanced design stepping up to seven 
sides. For mooring purposes wire ropes 
are used, generally attached to solid anchor- 
ages on shore. The headline dredge operates 
with five lines, a long headline being run out 
and the dredge traversed laterally by four 
sidelines about the headline anchorage as a 
centre. The dredging face thus forms an 
arc of a circle with the convex side towards 
the dredge. The spud dredge is an alter- 
native which uses four sidelines and has one 
ar two spuds fitted at the after end. In 
operation, it swivels about one spud and is 
traversed across the face by the forward 
sidelines. The after sidelines are invariably 
laid out to give a forward movement to the 
dredge when required but, in the ordinary 
way, they lie slack. This method of dredg- 
ing also introduces an arc into the dredging 
face, but of small radius and having the 
concave side towards the dredge. For hard 
digging conditions, as in cemented gravels, 
hard clay, boulders, etc., the spud dredge 
gives an excellent performance and higher 
throughput than the headline dredge, which 
is at its best in easier dredging conditions. 

Modern alluvial dredges are invariably 
electrically operated and this feature per- 
mits easy centralization of all dredging 
controls in the operating house. Manceuv- 


Fig. 6. Grab-Bucket Hopper Dredge Mersey No. 14. 


ring winches number from one to five. The 
recent trend to use a number of winches has 
arisen mainly to keep the deck clear of 
spreading wires and fairleads and to secure 
superior operating control. 

In mining each dredge has three main 
functions : first, excavation of the metal- 
bearing ground; second, the washing and 
treatment of that material in order to re- 
cover the valuable metals; and third, the 
rejection of the waste overside after treat- 
ment. The dredging procedure is some- 
times known as movable pond dredging. 
The dredge floats in a pond into which 
water either flows or is pumped and, as ex- 
cavation takes place ahead, so the dredge 
moves forward, depositing as it moves the 
reject tailings to fill in the space already 
dredged out. «River dredging also takes 
place in this sphere of mining. 

When the buckets empty their contents 
over the upper tumbler and into the drop 
chute the material passes aft into a revolv- 
ing screen in which high pressure water jets 
break it down until the small particles pass 
through the screen perforations, while the 
oversize reject travels down the screen to be 
conveyed astern of the dredge. After being 
washed and separated in the screen the fine 
materials are collected for distribution and 
treatment, either in jies or on tables where 
metallic recovery is effected. In association 
with water the reiect fine material is passed 
overboard on tailing chutes which deposit 
well astern of the dredge. The volume of 
concentrates recovered from jigs or tables 
is subiected to further treatment on board 
the dredge in order to reduce the non-metal- 
lic content, and to bring either the tin or the 
gold to a stage ready for still more process- 
ing. Tin is invariably capable of recovery 
in the raw state but gold is frequently re- 
covered with the aid of mercury, the union 
producing an amalgam which may average 
a 50:50 mixture of gold and mercurv. 
Fig. 5 illustrates a mining dredge at work in 
tropical Africa on the recovery of gold from 
laree alluvial deposits. 

To conclude these observations on dredge 
minine a word should perhaps be included 
regarding a small dredge recently des- 
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Fig. 7. Dipper Dredge Kala Nag. 


completing extensive trials. This dredge 
is electrically operated by a power supply 
at 500 volts D.C. It was built on the shores 
of a trona lake in which reconstitution of the 
trona, a mixture of soda and salt, takes 
place within a few months. The dredge 
floats on a liquor having a specific gravity 
varying seasonally trom 1.1 to 1.3 and digs 
trona trom about 7-ft. below liquor surface. 
The trona is elevated and delivered into a 
three-stage crushing plant from which it 
emerges in condition to be pumped through 
a floating pipeline to the shore plant, where 
further treatment takes place. Dredging 
operations have been continuous on this lake 
for over 30 years. 


The Grab-Bucket Dredge 


These have an important place in the 
dredging world, being used extensively in 
harbour works where siltation is a problem 
and where “‘ hole and corner ’’ cleaning of 
dock bottoms and other waterways must be 
accomplished. They are particularly use- 
ful for removing silt alongside quay walls, 
positions to which most other dredges can- 
not gain access. Their ability to take up a 
dredging position and to withdraw speedily 
is a valuable attribute. Because there is 
no horizontal digging thrust, as a rule no 
headline is required and dredging is carried 
out on four sidelines. However, a strong 
current may demand a head anchor or other 
means of holding position. The grab dredge 
is well suited to perform many require- 
ments of maintenance dredging and will 
give a good performance in easy dredging 
conditions of mud, loose sand and silt. It 
has a low capital cost and is economical to 
operate. Maintenance, too, is cheap due to 
the small number of wearing parts in the 
digging equipment. It is not, however, a 
suitable type for large-scale capital works, 
is not inherently suited to hard dredging 
conditions, and lacks the range of dredging 
capability which exists either in the multi- 
bucket or in the dipper dredge. 

The Sea-going Grab-Bucket Hopper 
Dredge. The self-propelled hopper dredge, 
fitted with one or more grab cranes, has 


proved an eminently practicable type with- 
in the limits described. Except probably 
in the single-grab dredge, the size and 
number of grabs should be dictated by two 
teatures, the dredging cycie and the deposit 
cycle. The former includes the time to take 
up and let go moorings and the time to fill 
the hopper—which is, of course, related to 
the grab bucket capacity and speed of 
operation, and the hopper volume; the latter 
covers propelling time to and from deposit 
site and the time taken to empty the hopper. 
Single-grab dredges are invariably designed 
with limitations on their dimensions and 
capacity, with the intention of making them 
do sundry jobbing. Most single- and 
multiple-grab dredges are designed to oper- 
ate around the bows, a most desirable feature 
and, in the multiple-grab types, preference 
appears to be for the twin- or triple-crane 
installation. The beam of these craft is in- 
fluenced by the angle of heel created by the 
grabbing pull exerted when the crane—or 
cranes—is working at a fixed radius athwart 
ship, and by the rolling motion set up by 
the rapid cycle of digging and slewing. The 
digging equipment of a grab dredge is the 
bucket and crane. Various types of grab 
buckets are available for service in different 
conditions but the ability of the bucket to 
penetrate the ground as it makes contact, 
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to gather the ground as the sides close to- 
gether, and to hold the ground while being 
raised to the surface, are important criteria 
in the dredging efficiency. 

The Diesel-electric, self-propelled dredge, 
Fig. 6, is a recent addition to the fleet of a 
major port authority. The main particulars 


are: 
Length B.P., ft. ... 
Breadth, moulded, ft. 
Depth, moulded, ft. 
Hopper capacity, cu. yd. ... 300 
Maximum dredging — below 
waterline, ft. 50 
Bucket capacity, cu. 
Rated output, cu. yd. per hr... 130 
Loaded service speed, knots ie 


This dredge operates on the constant- 
current system with the main electric gener- 
ators, propelling motors, deck machinery 
and hoisting and slewing motors for the 
grab crane connected in a series loop. The 
current is kept at a constant level by a 
Special motor-driven exciter and this 
system automatically prevents any over- 
loading of the Diesel engines, generators or 
motors, however rapidly the controls are 
operated. Voltage to earth at any point in 
the system is limited to 600. The engine 
room auxiliaries, excitation and lighting 
circuits are supplied from constant-voltage 
generators coupled in tandem with the main 
generators so that all services are supplied 
without the necessity of running an auxiliary 
set. 

The River and Harbour Grab-Bucket 
Dredge. Non-propelling dredges having a 
grab crane fitted to a pontoon exist in vast 
numbers. These craft usually load into 
dumb hopper barges which are towed either 
to a deposit site, where the hopper contents 
are disposed by opening the bottom doors, 
or to a pumping station which extracts the 
contents from the hopper and discharges 
them to a reclamation area. Manceuvring 
on this class of craft is frequently by hand 
winches and everything practicable is done 
to keep to bare essentials. 


The Dipper Dredge 


The dipper dredge has not sustained 
favourable interest in this country and the 
attributes of the type seem to have been 
neglected. Many dipper dredges were at 
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Rock Dredge Choshi. 
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work in Eastern countries until 1939 and 
were known to have given satisfactory per- 
formances under variable service conditions. 
In the United States the type is used only 
for the toughest of dredging duties and is 
complementary to the suction dredge. There 
it is recognised as an economic dredging unit 
of moderate capital cost and low mainten- 
ance charges. The salient features of this 
dredge make it more versatile and capable 
of dealing with harder material and a wider 
range of work than other types of dredge. 

The steam or Diesel shovel is recognised 
as an efficient means of excavating earth- 
work; the dipper dredge is the floating 
steam or Diesel shovel. The single bucket, 
or dipper, mounted on the end of a pontoon 
is arranged to have universal motion within 
certain angular limits. In operation, the 
bucket and dipper arm are made to perform 
movements analogous to a man shovelling. 
The digging equipment consists of the boom, 
dipper arm and bucket. The boom carry- 
ing the dipper arm and bucket, is seated on 
a large baseplate strongly attached to the 
deck, and is suspended from an overhead 
frame so that it may revolve transversely 
through an angle of fully 180°. The dipper 
arm and bucket are rigidly mounted together, 
and the arm is designed to slide through a 
saddle-block located about the mid-length 
of the boom and arranged to pivot in the 
vertical plane. A feed motion to the buc- 
ket is operated by the arm. Wire ropes 
from the barrel of the main hoisting machin- 
ery pass through a system of fairleads in the 
hull and on the boom until they connect 
directly with the bucket, which is made to 
respond to these motions. When hoisting, 
the bucket describes an arc about the saddle- 
block as centre; when feeding, the radius of 
action of the bucket is varied at will and, 
when revolving about the vertical axis of 
the boom base, the bucket may be positioned 
to dig or deposit anywhere within the de- 
signed radius of action by operating the 
feed to the dipper arm. 

The dipper dredge is usually anchored for 
dredging by three spuds, two forward and 
one aft, without any external moorings. 
It has a large degree of mobility and can be 
manipulated over the dredging area by skil- 
ful use of the bucket and the spuds. The 
entire digging and manceuvring procedure 
is in the care of the dredgemaster and boom 
attendant who work in unison. The dipper 
bucket works ahead, making successive 
cycles until the entire face or bank within 
range is dredged away. The dredge is then 
advanced, the spuds are reset, and another 
cut commenced. This type can dig its own 
flotation through a bank many feet above 
water level and without danger from the 
collapse of such a bank. 

Spoil disposal is effected by loading into 
barges alongside or by depositing direct on 
the river or canal banks, provided these are 
within dumping range. Barge disposal is 
mostly used for harbour and river dredging, 
and deposition on the banks in waterways 
restricted by width. The dredged spoil is 
not brought on board the dredge, as must 
be done in most other types. Dipper 
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dredges are generally and _ preferably 
arranged as non-propelling craft, as several 
features peculiar to them render the inclu- 
sion of propelling machinery something to 
be avoided. A very few of these dredges 
have, however, been equipped with propul- 
sion equipment. 

The River and Harbour Dipper Dredge. 
The vessel shown in Fig. 7 is a steam- 
operated, 11 cu. yd. dipper dredge built 
recently for service in France and in par- 
ticular to clear the tremendous damage done 
to the port of Le Havre. In operation the 
power is concentrated through the single 
bucket, which exerts a tremendous digging 
force at the cutting face. This dredge has 
set an exceptional standard in its present 
service. 

The main particulars of the dredge are : 


Length B.P., ft. 130 
Breadth, moulded, ft. 
Depth, moulded, ft. ... ie 12 


Maximum dredging depth below 


waterline, ft. 53 
Outreach at boom sheaves, ft. ... 68 
Maximum outreach at dump height, 

Dump height, ft... 
Bucket capacity, cu. yd... 


The boom is suspended from the over- 
head frame by wire ropes and this frame 
has, in turn, wire back stays. The boom 
base is retained in sockets by heavy springs, 
and the entire arrangement is therefore one 
of flexibility, with allowance for the boom 
to rock or roll and thus avoid excessive 
loads. A separate winch is installed on 
deck for swinging the boom and is remotely 
controlled from the operating house. 

The dipper arm is of laminated construc- 
tion, with wood filling between steel plates 
and sections. Again flexibility is the aim 
and the flitched beam design has proved 
successful. The winch located and operated 
on the boom is devoted solely to manipulat- 
ing the feed of the dipper arm through the 
saddle-block on the boom, this movement 
being used on every cycle when dropping to 
dredging depth, when holding the bucket to 
the cut, and when thrusting the arm out- 
ward to dump the spoil load. 

Each forward spud is about go-ft. in 
length and weighs 4o tons. A two-barrel 
independent winch placed in the hull is con- 
nected by wire rope to each spud and is con- 
nected by wire rope to each spud and is 
controlled from the operating house. When 
the spuds are run down to touch bottom the 
hull assumes a condition of free flotation 
without the weight of the spuds. As the 
spud winch exerts a downward thrust on the 
spuds in contact with the bottom, so the 
hull is raised partly out of the water, and it 
is in this condition that dredging takes place. 
In this dredge the hull lift above free flota- 
tion to secure complete stability for dredg- 
ing varies between 1-ft. 6-in. and 2-ft. 6-in. 
The utmost care must be maintained lest 
spud sinkage into the ground or tidal con- 
ditions create a variation in spud loading 
which would upset the working stability of 
the craft and special automatic draught 
gauges are fitted in the operating house so 
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that a constant record of the amount f hyjj 
lift is evident. 

The after trailing spud is also driven by an 
independent winch placed on deck and 
locally controlled. This spud is arran.ed to 
swivel in the fore-and-aft plane as the credge 
moves ahead to the next cut. It acts as an 
anchor while the bucket makes the credge 
“step ahead.’’ Once the new dr dging 
position is attained the forward spuds are 
run down, the dredge set, and the after spud 
raised from the trailing position to the ver- 
tical, where it exerts adequate thrust to act 
as a stabilizer. 

The Rock Dredge. This is a combination 
of dipper dredge and rockbreaker. To the 
features of the dipper dredge is added a rock- 
breaking attachment, consisting of a rock- 
cutting chisel operated by the hoisting 
engine, and an underwater guide, coupled to 
the boom winch. Dredging and rockbreaking 
do not take place concurrently, as the same 
machinery is used for both purposes, but the 
transfer is accomplished very speedily. This 
dredge has the decided advantage that it can 
break rock under water and then raise it to 
the surface — an advantage not yet fully 
exploited. Where a modest volume of rock 
has to be excavated and large-scale expendi- 
ture cannot be warranted, the system offers 
both efficiency and economy of operation. 
A typical arrangement of the rock dredge is 
shown in Fig. 8. 


(lo be continued) 


Development of Pakistan Ports 

A progress report of Pakistan’s Ports for 
the fiscal year ended March 31st last, gives 
the following details: 

The total tonnage of imports and exports 
which passed through Karachi during 195I1- 
52 was 3,719,400 tons as compared with 
2,184,000 tons during 1947-48. The con- 
struction of a commercial dry dock at an 
estimated cost of Rs. 12 million has been 
sanctioned and when completed will make 
Pakistan self-sufficient in drydocking facili- 
ties for its mercantile marine. 

To cope with the increasing traffic now 
being handled at Chittagong, which is due 
to the Port having to import capital goods 
and consumer goods to meet the needs of the 
Province and also to serve as an outlet for 
the bulk of the agricultural produce, im- 
mediate and long-term plans for the expan- 
sion of the Port at a total cost of about Rs. 
150 million were formulated. The immediate 
plan has been completed and the Port with 
its 15 berths can deal with 2.5 million tons 
of cargo a year. In 1948, the port had 
jetty accommodation for only four ships. 

The Chalna Anchorage has been developed 
to handle 500,000 tons of cargo per annum, 
thus achieving the target set for its develop- 
ment. It can accommodate four ships at 
moorings, while other ships can lie at their 
own anchorages. The Anchorage was 
opened to deep sea traffic in December, 
1950, with one set of moorings, the second 
set being laid in March, 1951. During the 
period under review two additional sets 
were added in October, 1t951 and March 
1952 respectively. 
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At the Training School a staff of skilled 
instructors divide their time between class- “* 
room and practical work, instructing owners 
engineers and potential operators how to 
care for their COLES CRANES. These 
entrants come from all parts of the world 
to undergo this training which has been 
planned to embrace our extremely wide 
variety of products. The distinction of 
becoming “Coles approved” ensures a 
keen competitive spirit throughout the 
training. 


Good technical instruction ensures 
trouble-free operation and _ efficient 
maintenance and these instruction facili- 
ties are offered free to every Coles 


s 
Crane owner. e 
infowmne 
fe 


CRANES, TRUCKS & 


ELECTRIC HOISTS 


A lot of sound experience and engineering knowledge goes into every 
Coles product. You can turn this to your advantage by calling us in 
to advise on your mechanical handling troubles. Literature is available 
covering the entire Coles range. 


STEELS ENGINEERING PRODUCTS LTD. 


Mechanical Handling Engineers 
Telephone: Sunderland 5628! (10 lines) Telegrams: Steel, Sunderland 


CROWN WORKS: SUNDERLAND: ENGLAND 


SALES AND SERVICE 


Birmingham Glaszow London Leeds Manchest N 1 
23 Hall St., 235 Bath St., 6Avonmore West Bar Chambers, 53SydneySt., 5 Saville Place 
Hockley 2 Road, W.14 Boar Land All Saints 1 
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| DREDGING 
PORT OF 
SOUTHAMPTON 


Bucket Dredger 
loading a barge 
in the Solent. 


View of reclamation areas alongside 
Southamptong Water. 


The largest dredging contract in 
the history of the Southampton 
Harbour Board has recently been 
completed by this Company, 
involving the dredging and dis- 
posal of 3,610,000 cubic yards 
of material within a period of 
14 months. 


Invitations to tender for dredging 
and reclamation schemes of 
greater or lesser magnitude, in 
any part of the World, will receive 
our prompt attention. i 


Jetty carrying pipeline from barge unloading Suction Dredger into reclamation area ashore. 


On Admiralty, Crown Agents for the Colonies, War Office, Air Ministry and Ministry of Works Lists. 


9, NEW CONDUIT STREET KING'S LYNN NORFOLK 


TELEPHONE: KING’S LYNN 3434 & 5 TELEGRAMS : DEDECO, LYNN 
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keep on 


TRANSMISSION BELTING - V-BELTS - CONVEYOR BELTING - INDUSTRIAL HOSE 


your needs — Transmission Belts, 
Conveyor Belts, Hose — take a look at the 
Goodyear range. Built with the accumulated 
knowledge of over 50 years’ pioneer research and 
practical engineering, Goodyear Industrial Rubber 
Products are specifically designed for the exacting 
demands of present-day industry. They are 
stronger, more resilient and less likely to fail under 
abrasion, weathering and heavy loads. They give 
longer wear, more dependable service, and keep 
your operating costs to a minimum. 


7 Goodyear Conveyor Belts 


The “ Stacker ” belt illustrated here is designed for 
installations which handle highly abrasive materials. Its 
tough resilient cover “ gives” under impact and resists - 
cutting. High grade bonding between the plies prevents 
separation under severe flexing. It is proofed against the 
ruining effects of mildew. 


Endless Gord Transmission Belts 


Specifically built for modern high-speed, small- 
pulley machinery, Goodyear Endless Cord Transmission 
Belts incorporate a patent balanced constriction of load- 
carrying cords. Their H.P. capacity is 334% greater than 
ordinary belts of equivalent thickness; they are genuinely 
endless; and have an unusual degree of flexibility which 
gives a firm grip on small pulleys at high speeds. 


Wrapped Ply Hose 


This Goodyear Hose is built from high-grade 
rubber tube wrapped in tough rubberized fabric for 
greater strength. A protective cover of bruise- and 
abrasion-resisting rubber assures lasting wear. And 
scientific arrangement of the fabric plies minimizes 
kinking. Intended for general service, this wrapped ply 
hose gives long life under the most arduous conditions. 
It is typical of the several styles of Goodyear hose built 
for delivery of air, water, steam, chemicals, foods, paint, 
solvents or petroleum products. 


INDUSTRIAL RUBBER PRODUCTS 
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BELTING AND HOSE 


that can carry the load...and 
carrying it 
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Port Economics 


Part 8. 


Administration and Operation 


By A. H. J. Bown, O.B.E., F.C.1.S., M.Inst.T. 
General Manager and Clerk, River Wear Commissioners, and General Manager, Sunderland Corporation Quay. 


elements which go to make up the economic structure of the 

port industry. In this way, we have examined the questions 

of function, hinterland, demand, supply, utility, value, con- 
stitution, finance, labour and charges. It may be useful now to 
stand back, for a brief space, from the detail and try to see the port 
economic picture as a whole. Let it be remembered, once more, 
that the economic angle is only one of a number open to an objec- 
jective observer. We shall do well, therefore, to remind ourselves 
of what it is we are trying to see. The opening sentences from 
Alec Cairncross’s ‘‘ Introduction to Economics ’’ (Butterworth and 
Company Limited, London) will help us to keep our mental vision 
correctly focussed for our present purpose. 

‘Economics is first and foremost a study of human behaviour. 
So, too, are many other subjects—ethics, politics and psychology, 
for example. What aspect of human behaviour is the special 
point of departure of economics? A preliminary answer is that 
economics studies the part played by money in human affairs. It 
is about money and the things that can be bought and sold for 
money; how men earn a living and what sort of 4 living it is that 
they earn. And it is about the way in which money affects our 
way of life and our outlook on life. If we probe a little deeper, 
however, we find that economics is really not so much about money 
as about some things which are implied in the use of money. Three 
of these—exchange, scarcity and choice—are of special importance. 
Let us take them in turn.’’ 

Very well—let us take them in turn and try to apply them to 
the administration and operation of docks and harbours. 


I: earlier chapters we have looked in turn at various separate 


The doctrine of exchange. 

When an economist watches a man spending a pound he is 
especially interested in what that particular pound represents in 
goods or services and what the spender is getting, by way of new 
goods or services, in exchange. The port and dock authorities of 
the world spend a lot of pounds in one way and another, and the 
point for us is what those pounds stand for and what is obtained 
or provided in exchange for them. In Chapter 5 we saw how a 
port and/or dock authority normally obtains its pounds and also 
what it does with them. Summarising very briefly, we may say 
that it gets the money from shipowners, importers, exporters and 
lenders; and—quantitatively speaking—from a variety of less im- 
portant sources. The money paid by the shipowner is part of the 
price he has obtained for past services rendered in carrying traders’ 
goods or in carrying passengers across the seas of the world. He 
gives up part of that price—and he pays it over to the port or dock 
authority. In return he gets the use of port and dock facilities 
for his ship. The port and dock authority, on its side, has had 
to obtain and spend money to create and to maintain the facilities 
and it must go on obtaining and spending money in order to com- 
plete the task of paying for the facilities and to preserve them in 
an efficient state. The money borrowed from those willing to lend 
it represents goods and services of every description which have 
been changed into cash and canalised into the hands of the port 
authority—most often through the agency of investment brokers. 
By such means, for example, some of the carefully-saved pay and 
pension of an Army Officer, given to him in exchange for his ser- 
vices to the Crown, is borrowed by a port authority, placed to- 
gether with other borrowed money and turned into new piers, 
quays, cranes or dredged channels for the accommodation of ship- 
owners and traders. For the use of the money, the port authority 


pays the lender an agreed sum by way of annual interest and it 
obtains funds to do so by hiring out its facilities to shipowners and 
merchants and, in some cases, by performing labourage services 
for them. From the same sources, it seeks to obtain and accumu- 
late sufficient funds to pay back the borrowed money in due course. 


Thus the monetary transactions of a port or dock authority are 
no exception to the general rule that every such transaction is, in 
reality, an exchange. 


Scarcity. 

Money itself must be scarce and will only be offered for com- 
modities or services having themselves a degree of scarcity. If 
there was an unlimited and universal supply ot money it would be 
useless; and if all goods and services abounded everywhere no- 
body would offer scarce money for them. This quality of scarcity 
produces planning in the laying-out of our resources. The plans 
may be one man’s private plans as to how he proposes to spend 
his money, or they may be agreed community plans, or regional 
plans, or national plans. Again, these influences may all be pre- 
sent together; a man, or a group of men, may plan the expenditure 
of money in order to obtain and use certain commodities but they 
may find their plans deflected, restricted or even made impossible 
by civic, regional or national plans impinging upon their private 
plans. All this springs from scarcity — scarcity of money and 
scarcity of the things represented and obtainable by money. 

Because money is scarce and because a port authority must 
obtain a continuous supply, it must provide facilities or offer con- 
ditions which will attract money payments. In an entirely free 
market, the facilities and conditions would have to be as attractive 
at their particular price as the best available at any other port— 
but, as we have seen, the market in port facilities is by no means 
entirely free; quasi-monopolistic and limiting factors are normally 
present and, in consequence, port and dock authorities often suc- 
ceed in obtaining money payments from shipowners and traders 
for the use of facilities which are not necessarily the best in the 
world or even in the country but which are, on balance, the most 
convenient for particular vessels and particular cargoes owing to 
the special combination of a number of circumstances. 

Again, it is in the light of the scarcity of money and of the 
things that money represents that port and dock authorities must 
administer and operate their undertakings. It follows that all of 
them cannot do all the things they would like to do, at the same 
time, everywhere. They must plan the outlay of their individual 
resources, and, moreover, their separate programmes and organ- 
isations are often subject to the requirements of an over-riding 
national budget or licensing scheme or system of controls. 
Choice. 

All free spending—that is, all free exchange—implies choosing. 
In a heavily-taxed and tightly-controlled community there is less 
free exchange and therefore less exercise of personal choice than 
where taxes are trifling and state intervention small. In the 
United Kingdom, one third to one half of the national income is 
absorbed by taxation. The balance is spent by individuals and 
groups of people as a result of a continuous process of comparing 
and choosing. The economist must assume—not because it is 
always true but because the assumption is necessary—that every 
such choice is self-interested and rational. 

Port and dock authorities are in a special position. Their spend- 
ing is not motivated by self-interest in the narrow sense but they 
frequently have the local community interest in their minds and 
also the general interest of their country. Because their govern- 
bodies usually consist of a number of members—anvthing, say, 
from ten to forty—and because such members are drawn from 
different walks of life and their services are generally unrewarded, 
and because their administrative aim is not profit but public ser- 
vice, when they exercise choice—as they must often do—in spend- 
ing their resources, their aim is to secure the highest general good 
rather than the maximum private satisfaction. The broad divisions 
of port expenditure inevitably ‘‘ choose ’’ themselves—it is in the 
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matters of emphasis, timing and quantum that choice is most com- 
monly exercised. No port or dock authority could continue to 
function without spending some money on the two objects of 
administration and maintenance. Few could go on for long with- 
out adding two more heads of expenditure — namely operation 
and financing. 


Administration. 

Undertakings providing port facilities range from the small town 
quay to the great ocean terminal. We have seen that, generally 
speaking, such undertakings came into being when natural con- 
ditions ceased to be good enough. An authority was set up to 
improve and control the facilities and to make charges for their 
use; and the authority’s first need was for trained and professional 
men to offer advice upon policy and works and to carry them out 
if approved. The town quay sometimes requires only a quay- 
master and collector of dues; the great seaports of the world nor- 
mally require a general manager, an engineer, a harbour and dock 
master, a traffic manager, a secretary, an accountant, a dues col- 
lector, a commercial superintendent, and a solicitor—each having 
such assistants or deputies as may be necessary and staffs adequate 
to deal with the volume of the work. This subject is considered 
in some detail in the companion volume (Port Operation and Ad- 
ministration—Chapman and Hall) and the reader is referred in 
particular to Chapter II]—Internal Organisation. 


Maintenance. 

The economic aspect of maintenace may be simply stated. Unless 
an undertaking can earn and is willing to spend a sufficient essen- 
tial minimum sum on the repair and necessary renewal of the 
facilities, they will lapse into obsolescence or decay and, finally, 
if the process be not checked, the undertaking will cease to exist. 
At the other end of the matter, if the undertaking spends regard- 
lessly upon maintenance so that administration must suffer (lead- 
ing to weak control), or commercial effort must be lopped (leading 
to trade stagnation), or operating becomes less efficient (leading 
to dissatisfied traders), or financing is curtailed (leading to over- 
capilization and/or the abandonment of improvement schemes), 
then the authority may find itself with a well-maintained, old- 
fashioned undertaking but with little or no traffic to handle. It is 
in this sphere that the economist’s twin theories of scarcity and 
choice apply very particularly to port administration and operation. 

The burden of maintenance varies with the type of undertaking. 
A body which is wholly or primarily a river conservancy is prin- 
cipally concerned with dredging, the upkeep of piers, breakwaters 
and lighthouses, the care of river banks and the due maintenance 
of its craft. An authority which, in addition to carrying out con- 
servancy duties, also owns and operates enclosed docks, must 
spend money regularly upon dock gates, lock entrances, quay 
walls, roads, railways, bridges, cranes, locomotives, wagons and 
many other such items. 


Operation. 

In dock and harbour language, the word operation is used most 
often in connection with cargo handling but there are other tasks 
which come under this general head. Lighthouses must be manned 
(or their controls attended to), signalling systems require work- 
ing, lock gates must be opened and closed, bridges swung, the 
premises watched, dock railways worked and ships assisted by 
dock pilots. But in ports and docks where the authority under- 
takes cargo handling, this item usually accounts for a large part 
of the total operating expenses of the undertaking. The expen- 
diture consists almost entirely of wages paid to dock workers and 
is recoverable from shipowners, and/or traders. The economic 
basis of such transactions has been discussed earlier. 


Financing. 

Generally speaking, port and dock authorities set about the task 
of improving or extending their facilities by borrowing money from 
the investing public upon the security of the undertaking’s revenue 
and by promising to pay an agreed rate of annual interest and to 
repay the principal after an agreed number of years. Scarcity and 
choice are again very evident here. Every authority desires to 
keep its facilities completely up to date and to extend them to the 
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utmost limit of its trading prospects. Every authority also desires 
to keep its charges attractively low in order to encourage trade and 
thus render the greatest possible service to shipowners, importers 
exporters, local industrialists and its surrounding populatio:.. By 
low charges may mean a low gross income; and it is out of ‘ncome 
that money must be found every year to pay the interest 0. exist. 
ing unextinguished debt and upon new money borrowed +r pro- 
posed to be borrowed to finance improvements and extensio.)s and 
also to make sinking fund contributions with a view to the reason- 
ably rapid amortisation of public debt. At the same time, income 
must also take care of maintenance, administration and ope: ation, 
Faced with these many and various possibilities, the average port 
authority is in little danger of failing to appreciate either that inoney 
is scarce or that the exercise of choice is a continuous and often 
anxious necessity. 


Dpeciaust ports. 

Among we number of the world’s seaports there are some which 
are especially associated with particular trades or tunctions and, 
inevitably, such specialisation has its economic aspect. The great- 
est ports ot all are commonly capable of dealing with anything— 
ships ot practically any sort or size and cargoes of all descripuons; 
and, witnin the extensive areas ot their jurisdiction, it is customary 
to find a number ot different docks, lengths of quay and even 
satellite ports—many ot them particularly designed, equipped and 
set apart for one type of trade. In a sense, however, the very 
greatest ports also tend to be specialists in two ways—they are 
usually the great liner ports and often ocean-passenger ports. The 
leading ocean liner companies own and operate the crack passenger 
vesseis, very large cargo vessels carrying passengers as well, and 
other ships which are purely cargo carriers. But the specialist 
ports which spring most readily to mind are the bulk oil loading 
terminals, the ore loading ports, the coal shipping ports, bunkering 
stations, fishing ports and the great shipbuilding centres. Also, 
there is a degree of specialisation in coal and ore discharging berths, 
bulk grain ports, cold storage terminals and in places which can 
handle unpacked fresh fruit, such as stems of bananas. In the 
early years of the petroleum age, bulk oil discharging ports also 
regarded themselves as specialists but today the provision of oil 
storage tanks and pipe-line discharging systems is very general. 

The first and most vital economic factor for a specialist port is 
the continued availability and world importance of its special 
traffic. Specialist shipping ports first arose because good supplies 
of scarce and valuable products, usually of a primary nature, were 
found in the vicinity; specialist discharging ports have acquired 
their character because such products were—and still are—wanted 
for consumption in their neighbourhood and beyond. Neither 
the mineral wealth nor the food-producing capacity of the earth are 
inexhaustible and it is a matter of history that some deposits have 
been worked out and new ones have been sought and discovered 
in far distant places. Specialist ports are also extremely sensitive 
to industrial disturbances and the consequent dislocation or tem- 
porary paralysis of traffic; and it may here be noted that upsets 
of this sort, intended to be temporary, can sometimes result in 
permanent injury to a trade. Again, the fate of a specialist port 
may be closely affected by international tension, rivalry or dis- 
agreement; and, lastly, the advance of science and technology may 
possibly have an important bearing upon the future development 
of such places. The prudent policy would appear to be to broaden 
the traffic basis wherever that course is possible; and, where it 
is not, only to spend large sums on specialist port development, 
where the material to be shipped is known to be in great supply, 
political and industrial conditions are settled and stable, and the 
future world market for the commodity is firmly assured. These 
conditions represent the ideal; it is not suggested that they will 
often be found. Insofar as they may be lacking, business enter- 
prise, courage, organisation and risk-taking must normally bridge 
the gap. 

The shipbuilding industry flourishes at a number of ports and 
is often found in association with marine engine building, ship 
repairing and drydock operation. These are industries of high 
importance—to the nation at large and to the working populations 
of the ports where they are established; but it is probably fairly 
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gencrally true to say that, taken by themselves, they never supply 
and never could supply an adequate economic basis tor the creation 
and proper development of a modern port. Thus it is that the 
world gets its new ships from places which largely depend for their 
existence as seaports upon cargo and/or passenger traffic; whilst 
the building and repairing industries make such contributions to 
the port revenues—subject to statutory provisions—as are con- 
sidered appropriate by the port authority. 

There are a number of small passenger ports in the United King- 
dom which are almost purely specialist—stepping stones, as they 
were once described, between the railway train and the steamer; 
but the principal passenger ports, e.g. Southampton, London, 
Liverpool, Glasgow, Hull and Newcastle-on-Tyne, are also eminent 
cargo-handling places. Their special characteristics and the rea- 
son for their development as passenger terminals are discussed in 
Chapter VIII of the companion volume (Port Administration and 
Operation—Chapman and Hall). 


Continuous shifts. 

Broadly speaking, when expensive equipment is standing still 
it is losing money tor its owner. Port and dock undertakings are 
operated night and day, year in and year out, for the reception, 
moving and sailing of ships—but not necessarily for the loading 
and unloading of their cargoes. In the United Kingdom, cargo 
working normally continues between the hours of 8 a.m. and 
5 p-m., for 53} days out of the 7 in every week, but two-shift work- 
ing, that is from 6 a.m. to Io p.m. is sometimes resorted to. Also, 
overtime working is often adopted in the evenings, on Saturday 
afternoons and on Sundays. In circumstances of great urgency, 
three continuous 8-hour shifts may be worked, thus keeping a 
ship going day and night. For registered dock workers and for 
many other dockside grades, all hours outside 8 a.m. to noon, and 
I p.m. to 5 p.m., rank for overtime pay—usually one-and-a-half 
times the basic rate for weekday overtime including Saturday after- 
noons and double rate for Sundays. It is the laid-down duty of 
a registered dock worker to work reasonable overtime upon request 
and proper notice. 

It is sometimes urged that continuous shift working should be 
much more widely practised in the United Kingdom than is at 
present the case; and unfavourable comparison is often made with 
Continental ports where the system is common. Clearly, a sub- 
stantial extension of the regular hours of working would accord 
very suitably with the objective of increased mechanisation. The 
machines would have a better chance to justify their. cost; and as 
their use should make work less laborious, the workpeople might 
be agreeable to work extended hours, if required, at appropriate 
rates of pay. Continuous shift working, however, involves prob- 
lems of labour supply, co-ordination with other arms of transport, 
the availability of adequate transit shed and warehouse space, and 
a number of other requirements which are referred to in the note 
on turnround which now follows. 


The turnround of shipping in U.K. ports. 

The quayside operational aspects of turnround were dealt with 
in pages 166 to 170 of the companion volume (Port Operation and 
Administration—Chapman and Hall) to which the reader is re- 
ferred. Some wider aspects of turnround were reviewed in the 
report of a working party on the Turnround of Shipping in the 
United Kingdom ports submitted to the Minister of Transport in 
May 1948; and the subject is now (July 1952) under review again 
by a Ports Efficiency Committee, appointed by the present Govern- 
ment, under the chairmanship of Lord Llewellin. The 1948 report 
began by remarking that turnround was being adversely affected 
by (1) unrepaired war damage in the ports (2) the wartime losses 
of medium-sized ships (3) great concentration of traffic on some 
ports and the neglect of others and (4) the shortage of railway 
wagons. It was noted, in particular, that there were delays to 
ships discharging food, timber and iron ore. The working party 
recommended (1) priority for port works, including warehouses 
(2) rapid clearance of transit sheds (3) greater use of ports not 
working to full capacity (4) simplification of ‘‘ marking ’’ of goods 
(5) the extension of double-shift working (6) co-ordinated plan- 
ning of import programmes as between the responsible Government 
Devartments, the Transport Commission and the Labour Board 
(7) the setting up of Port Operations Consultative Panels to 
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function by general consent in the principal ports (8) the develop- 
ment ot mechanical cargo-handling (9) swift release of ore wagons 
at iron works (10) greater flexibility as between nominated 
receivers of iron ore cargoes (II) revision of charter parties to 
eliminate delaying features (12) urgent attention to the ports’ 
needs for more cranes, mechanical aids and spare parts (13) de- 
velopment of canteen, medical and welfare services for dockers 
(14) more pieceworking in connection with mechanisation (15) 
more night-shift working with fresh gangs (16) a training scheme 
for checkers (17) more statistics to facilitate the study of port 
operations and (18) the removal of unreasonable practices by 
consultation between employers and workpeople. 

More than four years have passed since the working party's 
report was submitted and the reader will have gathered from pre- 
vious chapters in the present study (and from the companion 
volume) that some of the above-given recommendations relate to 
old problems of considerable complexity, that others were of a 
temporary nature inseparable from the aftermath of war, and that 
yet others have since received special attention with valuable 
results. The economic ideal is that a ship should always be mov- 
ing; the inevitable and practical truth is that she must sometimes 
remain fast in port. It is everybody’s wish that she should be 
received, berthed, discharged, loaded, bunkered, stored, watered, 
dry-docked, surveyed, repaired and sent to sea again in the shortest 
possible space of time consistent with her size, her cargo and the 
extent of her requirements in port on any particular occasion. It 
is safe to say, in every week that passes, some instances of remark- 
ably good turnround occur, as well as others that are not so good 
and some that are bad. Thousands of people and dozens of org- 
anisations are concerned, some in this country and some overseas. 
There is no universal specific for good despatch and no outstanding 
single reason for poor performances. The subject has received and 
is still receiving intensive attention—not only from men who have 
spent all their working lives in the port industry but also from 
new and ingenious thinkers. One of the latter recently suggested 
that ocean cargo-carriers should be constructed in two detachable 
parts—a propelling section and a carrying section, the latter of 
which should be duplicated so that the ship could arrive, leave 
her loaded cargo section, take on a loaded cargo duplicate, and 
proceed to sea at once leaving the inward cargo to be discharged 
and an export cargo to be loaded whilst the propelling section was 
crossing and re-crossing the ocean with other cargo. The reader 
may think that ‘this might not prove to be a complete solution of 
the turnround problem but it is perhaps some slight evidence that 
general interest is certainly being taken in the question and we 
may hope that combined thinking and combined effort may yet 
lead to important results. 

In particular connection with the question of statistical records, 
the student is referred to pages 256 to 261 of the companion volume, 
where the subject is treated in some detail. One piece of homely 
advice is there offered which may perhaps be appropriately 
repeated here. Statistical records should be carefully planned in 
the first place and should be regularly used for some valuable pur- 
pose. As soon as it is discovered that nobody uses them thev 
should be discontinued at once. 

(to be continued) 


Mechanical Equipment for South African Ports. 


According to a recent announcement in the ‘‘ Cape Times ’’ the 
South African Railways and Harbours Administration proposes 
to spend {100,000 in the present financial year on mechanical 
handling equipment as part of an extensive programme to im- 
prove the handling of goods on the railways and in the harbours. 
The fork-lift pallet system of working has been introduced at all 
the principal ports, and at present 23 fork-lift trucks, each cost- 
ing about {1,500, are in service, and delivery of a further 14 is 
expected soon. The Administration states that it has been 
hampered by the difficulty of getting delivery from overseas of 
equipment already ordered, and estimates that it would also require 
the expenditure of about {100,000 at each port to effect any 
appreciable improvement in the rate of cargo handling. New 
cranes and equipment such as grabs for handling bulk cargoes are 
urgently needed. 
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Docks and Harbours 


Wood for Port Works 


By R. P. WOODS, B.A.For, (Cantab.) 
Chief Scientific Officer, Timber Development Association. 


show a preponderance of timber structures, although con- 

crete has been used in the past and is at present being 

used for a number of new works. The relative merits of 
these two materials must be taken into account when new structures 
are contemplated, but provided the right timber has been selected 
and also that the correct treatment has been specified, the advan- 
tages of timber will show clearly on the credit side. No two ports 
can be considered alike in their requirements and neither can 
two coasts, but for those interested in the relative merits of timber 
and concrete attention is drawn to the paper presented to the 
Annual Convention of the Association of Pacific and Far East 
Ports by H. W. Frith at Vancouver in August, 1931, in which this 
problem is discussed. 


Uses of Timber, 


There will always be a demand for a material which can be 
cut to size, shaped or altered in situ with little trouble, and is 
comparatively cheap, and timber, which fulfils these requirements, 
has long been used in the construction of docks, wharves, etc. It 
has been employed for a variety of purposes from piling to dock 
gate construction, and will continue to be used in this field due to 
one major factor—its resilience to impact. For this reason damage 
to craft and structures is considerably minimised when timber is 
used, and it is noticeable that to-day composit structures are being 
erected where the advantages of both concrete and timber are 
employed according to the requirements of the situation. 

Fenders, walings or rubbing pieces, piles, lock gates, keel blocks 
and wedge facings, decking and nosings are only some of the many 
uses to which timber is put. Under the jurisdiction of every Dock 
and Harbour Authority, repairs to boats, etc., also take up a large 
quantity of wood of various types, but the scope of this article 
will be testricted to the use of wood in wharf construction. In 
1938 it was estimated that in a year’s maintenance seven different 
authorities absorbed 188,414 cu. ft. of timber, the three railway 
authorities owning docks used a total of 169,745 cu. ft. and the 
amount of timber used by four major dockyards of H.M. Navy 
was 308,218 cu. ft. These figures show a surprising volume of 
timber being utilised for constructional work of this kind. 


A SURVEY of the docks and harbours of the world will 


Species of Timbers Used. 


The very nature of the work for which timber is used in wharf 
construction usually calls for constructional members of large sec- 
tions and long lengths, and this in turn governs the types of 
timbers which are available to meet these requirements. The 
presence of destructive agents, whether mechanical or natural, also 
affects the species chosen since there are very few that are 
naturally resistant to the marine borer. Thus, when one examines 
records of the types and kinds of timbers used, it will be seen that 
there is a constant repetition of the same species. 

The shortages occasioned by the war, and also to a certain 
extent by the overcutting of selected timbers, has resulted in a 
search for new woods which will meet the requirements of this 
trade and several timbers are proving themselves resistant to 
teredo and, to a certain degree, limnoria. 

Being a timber-importing country Great Britain is at a dis- 
advantage when compared to such timber-producing countries as 
Canada, U.S.A., Australia, Africa or India. This results in a 
limitation of species used, which in its turn is affected by the 
lengths and sizes available. When we consider that in a recent 
survev onlv the following timbers are recorded as having been 
used for piling in this country : 

Memel redwood, greenheart, pitch pine, Douglas fir/ 

Columbian pine (pressure-treated) 


and for other uses in dock and wharf construction : 
Elm, oak, jarrah, pyinkado, karri, brush box, larch, beech, 
blue gum 


it would seem to imply that these are the only woods available 
or suitable. That this is erroneous is indicated by the fact that 
the following timbers are used for similar purposes in Australia 
alone : 


Turpentine, ironbark, grey box, tallowwood, jarrah, yellow 
and white stringybark, white mahogany, brush box, southern 
blue gum, grey gum, satinay, red bloodwood, red gums. 


In the case of the first eleven timbers, these are always pressure- 
treated, while the last two are used in an untreated condition. 


Turning to India, one finds that the following woods have proved 
suitable for such work, namely : 


karen wood, jarul, thitsi, sal, thande laurel and pyinkado for 
piles, with teak and sal for beams, etc. 


It is of interest to note that greenheart and jarrah were tested 
for resistance against teredo and were both reported to be heavily 
attacked. The experiments in Shoreham Harbour carried out by 
the Timber Development Association have confirmed these findings 
with regard to jarrah. 

Africa, which at present proves the main source of hardwood for 
this market, yields many which would prove suitable for this 
type of work, and some of them have already been used, 
for instance : 

Ekki, okan, afzelia, limbali, niove, opepe and tali. 

Ekki in particular kas been widely used in French ports and is 
extremely durable and available in very large sizes. 

The resources of South America are vast but unknown. Tests 
are being carried out on many hitherto untried timbers, but 
angelique/basra locus, greenheart and the guayacans are some of 
the more familiar woods from this part of the world that have been 
used in this field. The main requirements are durability, resis- 
tance to marine organisms of a wood-destroying nature such as 
Teredo, Bankia, Xylophaga and Limnoria, a long bole and an 
ability to withstand pile driving. In addition to those already men- 
tioned, black kakeralli, determa/wane, piquia, tatajuba and tuary 
al! come into the category of suitable woods. In view of the latest 
developments in British Guiana, black kakeralli may well be 
remembered, as can determa/wane and possibly tatajuba. 

It can thus be seen that one is not necessarily confined to pitch 
pine and greenheart as the only timbers suitable for this purpose; 
there are others available, and it will surely be only a matter of 
time before they become available in this market. 


Sizes of Timbers. 


It is only natural that when one considers the nature of the 
structures — wharves, lock gates, piles, fendering, etc. — one 
expects massive members. With regard to piles, such dimensions 
as I4-in. x 14-in. and from 35-ft.—6o-ft. in length require con- 
siderable work to obtain, since this involves the finding of suitable 
trees, the difficulties of transportation from the forest, and the 
subsequent shipping to their destination. A recent survey of dock 
and harbour authorities in the United Kingdom shows a consider- 
able variation in the sizes of piles used, and the maximum size 
reported was for bearing piles 70-ft. x 12-in. x 12-in. and 70-ft. x 
‘18-in. x 18-in. The range in size was from 22-ft. x 14-in. x 14-in. 
to 40-ft. x g-in. x g-in. and lengths up to 70-ft. were mentioned. 
Rubbing pieces or fenders were up to 28-ft. and 30-ft. in length, 
and the sizes were 12-in. x 3-in.. 8-in. x 6-in., 12-in. x 12-in., 3-ft. 
x II-in., etc., and varied according to whether they were placed 
horizontally or vertically. 
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Use of Timber in Docks and Harbours—continued 


Dock and lock gates, usually constructed from greenheart, 
showed a considerable variation in dimensions of the timber. Mitre 
posts and heel posts required the largest sizes, such as 22-in. x 
22-in. Or 14-im. X I4-in. up to 24-in. x 24-in. for a heel post. Oni: 
detailed construction cited the foliowing : 

Heel posts—3o-ft. x 12-in. radius half-round logs. 
Clapping cill—28-fi. 6-in. x 18-in. x I2-in. 
Mitre post—3o-ft. x 12-in. x 9-in 
Sluice door—6-ft. x 6-ft. x 12-in. 
Other undefined uses were 20-in. x 20-in., 24-in. X 10-in., 24-in. x 
24-in., this last for ledges, and 18-in. x 15-in. 

Deckings varied considerably, the only definite size quoted being 
j1-in. x 3}-in., though it is probable that the majority used 5-in. x 
2}-in.—3-1n. The sizes mentioned will indicate the great diffi- 
culty which is experienced in obtaining timber of these dimensions, 
and the tendency to use steel for the construction of these gates 
can well be understood. A form of construction using a compo- 
site pile was incorporated in the wartime ports of the Gareloch 
and Loch Ryan, where 40-ft.—5o-ft. of reinforced concrete piling 
14-in. x 14-in. had a long spliced 24-ft. timber section by means 
of two }-in. steel plates 8-ft. long; 14-in. x 14-in. fendering was 
also used with 12-in. x 6-in. waling. The composite pile did not 
prove economical in handling, but it can be cited as an example 
of using both materials to the best advantage. Full details of this 
have been reported in the Civil Engineering and Public Works 
Review, volume 44, No. 513. 

American practice has shown a greater use of timber, primarily 
due to the fact that the United States is a timber-producing coun- 
try. Preserved timbers are used extensively. Details of a fuel 
wharf 450-ft. x 24-ft. with a connecting pier 300-ft. x 20-ft. have 
been published. Six hupdred Douglas fir piles 65-ft.—75-ft. long 
were used, and the decking utilised 4-in. x 12-in. joists and 3-in. 
plank decking surfaced with 2-in. x 6-in. planks laid parallel with 
3-in. open joints. Trestle construction was used throughout with 
preserved dolphins at 55-ft. centres on both sides of the wharf. 
Each dolphin was made up with 24 piles, so that it can be seen 
that a colossal quantity of timber was used—in fact, 43,000 lineal 
feet of piling was used, together with 154,500 B.M. of pitch pine 
for the decking and framing. Numerous other examples can be 
quoted where large quantities and big sizes of timbers have been 
employed. 


Ekki piles, driven August, 1951, at Hermitage Wharf, Wapping, London. 


Durability and Preservation of Timber. 

The natural durability of timber varies according to the species, 
and in this respect resistance to deteriorating agencies, especially 
marine borers such as Teredo, is confined to a very few woods. In 
many instances even those timbers reputed to be resistant will 
eventually succumb to the onslaught of this mollusc, so that it 
becomes necessary to increase their resistance by other means 
such as the application of a preservative. These may be divided 
into three main types : 

(1) Tar oil, 

(2) Water soluble, 

(3) Organic solvent. 
Each of these types has its advantages and disadvantages and con- 
sideration must be given to the use to which the timber is to be 
put. The following table gives some examples of suitability of 
these types : 


Organic 
solvent types 


| 
Coal-tar Water 
creosote type solu on types 


Class of timber 
or structure 

Railway sleepers; | The most suitable | Some whichare | Expense gener- 
transmission poles; | preservative. Best | fixed in the | ally rules out 
murine piling; fence | results with press- | wood are suit- | this type 
posts; pergola poles; | ure impregnation, | able, but the | 
bridge timbers; wood | but open tank pro- | more leachable | 
block paving; coal | cess also suitable. | are unsuitable. | 
barges. impregnation | 
method is essential. | 


Wooden farm build- | Quite suitable and | Many of these | Generally  suit- 
ings; timber garages | frequently applied | are quite suit- | able. — 
and outhouses; fenc- to boarding by | able. 
ing above ground , brush. It is not 
level; pigsties; chick- | advisable to admit 
en houses; weather | animals to freshly 
boarding. creosoted struct- 
ures. 
Factory roofing tim- Not as a rule suit- | Generally suit- | Generally  suit- 
bers; housing tim- able, but sometimes able. able. 
bers; shipbuilding , used where objec- 
timbers; motor car tions do not arise. 
bodies. 


Timber for horticul- | Not suitable if tim- | Generally suit- | Generally  suit- 
tural uses such as ber is in contact | able. able. 

seed or bulb boxes | with plant. 

and glasshouses. 

Until recently the coal-tar derivative, creosote, was practically 
the only wood preservative used for piling and dock construction, 
but others of the water soluble type have now been used although 
it is early yet to state how these will stand up to such conditions. 
Although they come under the title ‘‘ water soluble ’’ they are 
in the fixative category, if such a word can be used, in that some 
of the salts of which they are composed are deposited in the wood 
elements and are thus integrated into the wood. Tests have 
proved that one of these preservatives has been quite resistant 
to teredo. It can be said, however, that the full cell process of 
cresoting piles, etc., is the most commonly used. The amount 
of creosote used in the naval wharf referred to was 14 Ibs. per 
cu. ft. for the piles, 12 Ibs. per cu. ft. for the decking material, 
and sway bracing, clamps, etc. had 16 lbs. per cu. ft., which is 
the standard specification of the American Wood Preservers’ 
Association. 

Creosoting in the United Kingdom is carried out either by the 
Full Cell or Bethel Process (which, as the name implies, more 
or less fills the cell spaces of the timber of the impregnated wood 
with cresote) and the Rueping Process. This latter process differs 
from the Bethel Process in that the timber is subjected initially 
to compressed air followed by the introduction of the creosote at 
a higher pressure. The compressed air in the cell spaces, on 
release of the subsequent pressure, “‘ kicks back ’’ the creosote 
from the cavities, thus preventing ‘‘ bleeding ’’ in subsequent use. 
It is not recommended for marine use as the Full Cell Process 
gives better results, but for transmission poles or wood block 
paving it is to be preferred since little or no “‘ bleeding ’’ occurs. 

With refractory timbers, i.e. those which resist the penetration 
of creosote such as Douglas fir/Columbian or Oregon pine, spruce, 
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etc., it is essential that they should be incised. This consists of 
passing the timbers through rollers having a series of small knives 
which must penetrate all four faces of the timber to a depth of 
}-n. at intervals I-in. apart. The minimum amount of creosote 
to be absorbed by the timber varies according to the species and 
purpose to which the timber is to be put and is laid down in the 
B.S. 913—1940 entitled “‘ Pressure Creosoting of Timber.’’ A 
general table of the permeability of different timbers will be found 
in the ‘‘ Handbook of Empire Timbers ’’ and also the Timber 
Development Association’s red booklet, ‘‘ Timber Preservation.’ 

A wharf, a dock gate, or a pile structure can be designed scien- 
tifically to carry practically any load, but all the work can be 
made valueless by the depredations of various destructive agencies 
which live in the sea or by the movement of sea water, etc. 
These marine pests are found all over the world from the Arctic 
Circle down to New Zealand and Australia, and their liking for 
timber has been known and written about since the times of the 
Greeks and Phoenicians. Al] salt or brackish water possesses one 
or more forms, and the intensity of attack tends to increase in 
tropical waters with a greater variety of types of pest, although 
they all fall into two main groups—Molluscs and Crustaceans. The 
first group are the most serious since they include the best-known 
type, the Teredo or shipworm. It was originally believed that this 
pest merely used timber, whether static or mobile as in a ship, 
as a developing ground, and that it fed on microscopic organisms 
in the water which it absorbed by means of siphons, but it is now 
known that it possesses an enzyme which breaks down the cellu- 
lose content of the wood which then nourishes the teredo. Its 
work may first become apparent by the collapse of a structure. 
since the entrance holes are minute and give no indication of the 
size of the worm within the timber. The worm will vary in size 
from 3-in. in diameter to I-in. and from 6-in. to 4-ft. 6-in. in 
length. The teredo galleries are lined with a calcareous deposit 
which is a sure indication of its identity. Bankia spp. and 
Xylophaga spp. show a larger corrugated bore-hole which is rarely 
lined with a deposit. In case it is thought that only wood is 
attacked by marine borers, it is interesting to note that Pholadidae, 
Martesia and Lithophaga are known to attack rocks and concrete. 

The Crustaceans, including Chelura, Sphaeroma and Limnoria, 
of which the latter (also known as the sea louse) is the most des- 
tructive, are very widespread. As their name implies they are 
of the lobster, shrimp and crab order. They all carry out a similar 
type of damage, namely the gnawing of a series of interlacing 
galleries in the surface of piles and planks which can be as many 
as 200—300 per square inch. The attack penetrates }-in.—4-in., 
but since the wood is left in such a fragile condition the action 
of waves or rubbing of a boat easily breaks it away thus exposing 
fresh areas for attack, until eventually the pile or member is 
literally fretted away between the high water and mud levels. 

There is still much to learn about the life history of these pests, 
since infestation will vary according to many factors about which 
little is known. Attacks will suddenly start and cease and species 
will change, but it is known that salinity, temperature, water 
depth, pollution and dissolved oxygen and hydrogen ion values 
all affect the occurrence of these attacks; it is advisable to consult 
the marine biologists and other sources to determine the risks to 
new structures. As has been stated pressure treatment or the use 
of a resistant species are to be recommended. 

Where treated timbers are used, the greatest care must be taken 
te ensure that the treated surface is not damaged before placing 
the timber in the water. Where possible all boring, etc., should 
be undertaken before treatment, and if it is essential to cut after 
treatment all freshly exposed surfaces should receive additional 
protection. because it has been found that the smallest hole or 


- mark will be sufficient to permit entrv of the Teredo or Limnoria. 


Numerous methods have been tried to protect timber from these 
pests and are discussed fully in an excellent series of articles by 
Robert D. Chellis in the American ‘‘ Engineering News-Record ”’ 
and in other publications. Consideration should be given to the 
North American practice of using round piles as opposed to the 
English preference for squared ones. The round pile contains a 
band of r-in. to 3-in. of sapwood which readily absorbs preserva- 
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Use of Timber in Docks and Harbours—continued 


Empire Wharf Jetty, Millwall, being redecked with stress graded timber. 


tives which gives a good solid ring of treated wood to protect the 
less easily impregnated heartwood, thus considerably increasing 
the effective life of a pile or similar structure. 

Scour caused by the action of currents and waves and their 
actions upon the sea bed is yet another destructive agency to both 
wood and concrete structures and is one of the most difficult 
problems to combat. It is also responsible for a high rate of 
destruction to marine structures. 

The relative merits of timber and concrete structures for marine 
constructional purposes would require a specialised article, and 
much has been written on this subject. Attention has already 
been drawn to a paper given by H. W. Ffith to a Convention in 
1931, and there is much to learn about the behaviour of concrete 
reinforced with steeel under the action of salt water. It may 
seem natural for the writer to indulge in panegyrics concerning 
timber and endeavour to decry the use of concrete, etc., but it is 
very noticeable that, to-day, where concrete is used, timber has 
also to be employed to minimize: the damage done to both the 
vessel and the structure, and perhaps it is safe to say that this 
elasticity of timber is the greatest point in favour of the use of 
wood. Other factors in favour of wood are : 


(1) Ease of modification and alteration to suit changing conditions 
of shipping—this is one of the reasons why 549 of New York’s 
578 miles of waterfront constructions are of timber. 

(2) The pile structure does not materially affect the currents and 
eddies about a wharf as it would if of solid construction. 

(3) A good salvage value of material at the end of the structure’s 
economic life, provided it was originally treated correctly. 

(4) Costs are generally considered lower than for concrete and 
other materials. This was true in pre-war days, and in 
America it was found to be 50%-——75% less, but this factor 
may have changed in the light of to-day’s economics. 

A mass of evidence has accumulated regarding the non- 
permanence of concrete structures, and where it has been used 
for sea defence work any casual observer can see the effect of salt 
water and waves upon these so-called permanent structures; how- 
ever, the same remarks can be levelled at those structures of 
non-treated timber or those constructed of a non-durable wood. 
The economic life, the change in a port’s prosperity and the in- 
crease in size of vessels must be carefully considered when the 
decision is to be made as to the type of structure to be erected. 


(continued at foot of following page) 
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the disposition of moving and anchored shipping, 
seen through the “eyes” of a shore radar instal- 
lation, can be passed quickly to ships in a crowded 
fairway by V.H.F. radio. 

The installation made by Automatic Telephone 
& Electric Co. Ltd. at the Mersey docks operates 
on a maximum range of 25 miles and is used to 
inform shipping within that range of local weather 
and navigational conditions. On the information 
received, a ship may increase speed to catch an 


earlier tide or reduce to a more economical speed 
if it cannot be berthed as previously arranged. 
This can effect a great saving in time and money. 
The equipment is simple to operate by non- 
technical personnel and _ transmitter-receivers 
may either be permanently installed in ships or 
portable sets carried by pilots; each provide 
for six alternative channels of communication. 
Complete information will gladly be supplied 
on request. 
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AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Radio and Transmission Division 


STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 
Telephone : TEMple Bar 9262. 


Telegrams : Strowgerex, London. 
A.14181—A107 
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ERS MONOTOWERS 


A recent interesting occasion in the Canada Dock, Liverpool, when 
the mast of the Canadian Pacific liner “ Empress of Scotland’? was 


shortened to permit passage under the Quebec Bridge. 
This Butters Monotower is a 15 ton electric travelling model with 


a jib length of 127 ft. 6 ins. 


BUTTERS BROS. & CO. LTD. 


MACLELLAN STREET, GLASGOW, S.1 
Telephone : IBROX 1141 (6 lines) Telegrams: “ BUTTERS, GLASGOW."’ 


LONDON : The Crane Works, Long Lane, Hillingdon, Middlesex. Telephone : UXBRIDGE 925 & 2288. 
AND AT BIRMINGHAM & NEWCASTLE 
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SECTIONAL STEEL TANKS provide the simplest and most 
effective solution to the problem of storage capacity for 
water, fuel oil and other liquids. Readily adaptable to 
siting conditions and flexible in application, the pressed 
steel sectional unit method of tank construction provides 
economical storage capacities from 400 gallons upwards. 


Complete technical data will be forwarded on The pressed _ steel 
request, and, if you can provide a brief outline plate, doubly flanged 
of your particular problem, we shall be only too end ribbed diagonelly 
for rigidity and 
pleased to send details of similar installations. strength — the unit 
from which these sec- 
tional tanks are built. 


THOS 


_ ALBION WORKS, SHEFFIELD 


London Office: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C2 


XXX August, 1952 
| 
R 


195< 


August, 
Navigation and the Harbour Engineer 


Need for Co-ordination 


By JOHN ANDERSON,, M.IL.C.E., M.1.Struct.E. 
Harbour Engineer, Aberdeen. 


An address was recently delivered at the Annual Conference of 
the Association of Navigation Schools by Mr. John Anderson, 
Engineer to the Port of Aberdeen, and as some ot his remarks are 
likely to be of interest to readers of this Journal, we are repro- 
ducing the following excerpts, by kind permission of the Associa- 
tion and of the Author. 

Introducing his remarks, Mr. Anderson said that to those who go 
down to the sea in ships, there are, of course, two aspects of navi- 
gation—traversing of great stretches of ocean waterway between 
distant lands, and the more intimate occasions on which they find 
themselves in Port—the active navigational technique of the helm, 
the stars and the compass, and the passive geographical influences 
which dictate the direction of their course; the hazards which have 
to be met on the way, and the harbourage to which they may 
return for safety or trade. 

The Civil Engineer deals with all the passive aspects related to 
navigation and transport at the several ports and their approaches 
forming the ocean terminals to and from which all shipping traffic 
proceeds. The development of ports has a long historical back- 
ground upon which it would be interesting to dwell, but it is only 


Use of Timber in Docks and Harbours 
(continued from previous page) 

Discussion of a large and complicated problem has _ been 
attempted in this article, and it is felt that many points have been 
omitted. The design and construction of maritime structures is 
a highly specialised subject in which the engineer, the architect 
and the marine specialist have to be consulted, but an attempt 
has been made to show that timber is not by any means an out- 
dated material, and that all over the world there are timbers 
available and suitable for such purposes while there are new ones 
still to be found. Experiments and research are continually in 
progress to find the answers to the questions : 


(a) the best woods, 

(b) the behaviour of those pests which attack wood, 

(c) the best methods of construction and protection against 
them. 


It is felt that the inclusion of a bibliography covering the main 
sections of this article may be of assistance to those who have to 
deal with this problem of timber in dock and wharf construction, 
and attention is again drawn to the various sources of information 
on timber such as the Forest Products Research Laboratory, the 
Timber Development Association, the Timber Trade Federation of 
the United Kingdom and the British Wood Preserving Association, 
who will readily assist those requiring data on timber. 
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in the changes of more recent times that we begin to note the close 
links between sea transport and navigation problems, and Civil 
Engineering. 

Those who have handled ships know, of course, how important 
it is that the passage to and from the quayside should be smooth 
and uneventtul from the time the bow is turned towards the sea, 
but it may be of interest to consider some of the extremely manifold 
problems which the Civil Engineer has to tace to ensure at least 
that the worst elements of risk in and around ports are removed. 
He has done much to reduce the hazards of the open sea, where the 
existence of shoals, submerged rock and dangerous headlands exist, 
by the establishment, sometimes in the face of tremendous con- 
structional difficulties, of suitable warnings. The erection of light- 
houses at sea and laying of lightships’ buoys and moorings, and 
the establishment of radar reflectors near the shore, are all silent 
but eloquent testimony of the engineer’s imagination and skill in 
the service of the mariner. Such problems have been the subject 
of technical consideration for centuries, but increasingly so with 
the introduction of the power propelled vessel and the gradual 
development of ship dimensions to the point where, as at the larger 
ocean terminals such as Southampton and New York, vessels have 
to be catered for up to 1,000-ft. in length, 40-ft. draft and over 
80-ft. beam. 

These developments have created the need for co-ordinated 
action and outlook amongst the nations of the world, but it is not 
generally known that there has been since the latter part of the 
Igth century, an International Association whose work has been 
the consideration and unification of the broad technique by which 
engineers throughout the world may be guided in the conduct of 
their separate responsibilities in the development and maintenance 
of their ports. This is called the Permanent International Asso- 
ciation of Navigation Congresses whose stated aim is to “‘ promote 
the progress of inland and maritime Navigation,’’ and there is a 
British National Committee with its headquarters at the Institution 
of Civil Engineers, London. 

Much useful work is being done, but since major development 
works are not a daily occurrence because the expenditure involved 
in the creation of ports and port facilities—creations which are not 
always directly productive—is very great, it will take a long time 
to form a pattern of practical international uniformity, if ever. 

The urgent need for the rapid turnround of shipping in these 
days, however, pinpoints the relationship of the more practical 
aspects of ocean commerce and the need for co-ordination at a 
high level, not only on consideration of high finance, but—and 
much more so—on considerations of efficiency, safety and service 
to mankind. 

There are two or three main influences which determine the 

development of any port, the most powerful being of course, the 
natural characteristics of the seaboard, the extent of esturial water, 
and the degree of natural protection afforded by topographical 
layout. It is with these that the Civil Engineer is chiefly con- 
cerned, insofar as he may make use of them in furthering the 
natural amenities and terminal advantages of his particular terri- 
tory. 
Transport for one purpose or another is, of course, the sole 
object of navigation, and it is well to remember that this lies 
beliind all the traffic of the Seven Seas, be it for peace or war, 
pleasure or profit. It has brought into being the need for ships 
and concurrently the need for ports, the one being the essential 
complement of the other. 

As a Port Engineer himself, Mr. Anderson felt there were many 
aspects of the creative side of engineering which could be simpli- 
fied by the constructive co-operation of those whose practical 
responsibility it is to handle ships, as well as those whose care is 
the more general direction of their Company’s shipping from shore 
offices. In their respective Companv’s interests these two groups, 
the Navigational and the Commercial, collaborate closely but it 
is seldom that they get together with the designers of ports and 
port facilities. This may be due to lack of articulate appreciation 
of each others problems in the past but it need not and should not 
continue under an active organisation for the advancement of the 
Art and Science of Navigation as does the Association of Navi- 
gation Schools by the promotion of nautical education. 

He hoped his presumption in saying this would not be misunder- 
stood because there is much that could be done to bring together, 
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Navigation and the Harbour Engineer—continued 


even 1n a curriculum, the two spheres of navigation, viz., active 
operations and the provision of passive aids to those operations, 
not only on the electrical and mechanical, but also in the civu 
branches of engineering. 

Ury docks tor snip iepair, dock gate installations for non-tidal 
docks, cargo handing iacuities, movabie bridges to permit the 
Passage ot ships through cChanneis whicn intersect roadways, coat 
and ou bunkering taciliues, etc., are all matters of more than pass- 
ing interest to the navigator. He doubted very much, however, 
whether the navigator would consider his views likely to De ©: 
interest to the engineer. That was a great pity, because the 
operator is usually more aware of the navigational limitations gt 
projects than the designer, insofar as they attect his operations. 
Mr. Anderson often wondered what the navigator would wish to 
say about this or that scheme, and whether anyone on the practical 
side of navigation had ever felt it would be worth while tor them 
to study the problems so as to advise on projects, with the author- 
ity and backing of a carefully studied and well-established tech- 
nology of port layout problems to refer to. 

As a seaport Aberdeen is quite important, but in times of storm 
and gales, it suffers from being one of the most exposed positions 
on the East Coast, and the harbourage itself is very close to the 
sea. Its problems from the navigational point of view, and as a 
haven ot refuge for shipping, are peculiar to it. 

It is, of course, the only sizeabie harbour between Dundee and 
the North, and therefore deserves special consideration in regard 
to its maritime amenities. 

Each port has characteristics and almost a character of its own 
which are difficult to collate with others. As few are similar in 
their administration, so no two ports are alike physically—particu- 
larly in regard to their approach waters — and even within the 
harbourage alongside the various quays which he visits, a master 
is likely to register surprise at the great variety of types he meets, 
of shed, quay apron, crane and cargo equipment. 

Here surely was something on which an exchange of views might 
be encouraged, as the master could bring to the engineer a wealth 
of first-hand information regarding other ports of call. Estuarial 
ports have certain characteristics in common but even these vary 
in degree according to proximity to the open sea. The traffic 
which plies them will vary correspondingly. There is considerable 
difference in the problems of, say, inland ports like Manchester and 
the Port of London which are quite out of range of the influence 
of the open sea—except perhaps in the tidal sense, and ports with 
their quay berths a short distance from the seashore as for example 
at Aberdeen. The protection, maintenance and development must 
accord with these conditions as well as the trade which each serves. 
Many of the important ports of a century ago have faded into 
insignificance with the decades of changing influences. Some have 
survived almost entirely by a fortunate and probably fortuitous 
foresight and willingness of those in authority to meet the chang- 
ing demands by new, expensive and not directly productive pro- 
projects. Sometimes, on the other hand, it has been the bitter 
experience of Harbour Boards to regret the results of carefully con- 
sidered projects, often because of unforeseeable influences, but 
sometimes through lack of knowledge and established precedent. 

To the shipmaster a new harbour breakwater, pierhead, jetty, 
quay or landing stage is simply another anchorage to be appraised 
or criticised according to amenity afforded or some awkward fea- 
ture presented. He may deplore lack of depth at low water, lack 
of manceuvring space, inadequate mooring facilities, unavoidable 
obstructions involving little more care in handling his ship, the 
need for negotiating difficult passages set at unexpected angles, 
etc. 

Yet these may be the result of much anxious thought on the part 
of the engineer endeavouring to reconcile, firstly, the limitations 
of site, the preservation of existing layouts, the difficulties of carry- 
ing out regular dredging operations in the way of traffic, the relative 
importance of Iand and water areas, uncertainty regarding the 
type of vessel to be catered for in the distant as well as near future, 
and many other unknown or variable factors affecting decisions as 
well as financial considerations of first cost, sinking funds, main- 
tenance and ultimately commercial returns, and secondlv. the very 
technical aspects more particularly involved, e.g., the tidal range, 


the regime, periodic and seasonal, the exposure of the site, vei icity 
and direction of prevailing, as well as maximum wind condii:ons, 
the height, tetch and force of waves, channel silting, coasta! cros- 
ion, littoriai drift of sand. 

All of these aspects require long periods of systematic obs: rva- 
tions and records to aid intelligent anticipation of future trnds, 
and the ultimate fruition of years of accumulated experience and 
exchange of information among those who specialise in dock and 
harbour work. And when it is observed that probably 85 per ent. 
of the total expenditure on port assets is on work out of sight below 
water level, it will be apprehended how important long term p!an- 
ning is to successful development. 

It falls to comparatively few engineers to exercise their profes- 
sional judgment in the conception, inception and ultimate execution 
of new schemes of major port development in the United Kingdom 
but quite large development improvements take place from time 
to time when it becomes necessary to meet the needs of increasing 
trade to a port. Construction of new ports and harbours is, of 
course, being carried out abroad from time to time and these pro- 
jects are subjects of great interest to the civil engineering profession 
for they have been for the past century and half the most exciting 
challenge to engineering skill and courage. But engineering 
judgment, begotten of even very mature experience, is not always 
found to be sufficient to cope with the innumerable factors which 
can influence decisions regarding layout and it is becoming in- 
creasingly recognised that a more scientific approach requires to 
be made to the question of layout. This new approach is gradually 
taking shape in the form of Research Models of harbour proposals 
by many different engineers on the Continent, in America and in 
this country with reasonably encouraging results. 


The Isle of Dogs Anniversary 


Evolution of West India Docks, London 
By W. H. CRAWFORD 


In August this year the docks on the Isle of Dogs will have seen 
their third half century completed, thus assuredly establishing 
themselves as an integral part in the history of the Port of London. 
It was in 1799 that the period of gestation commenced in the birth 
of the West India Docks, one of the parents being an act of Parlia- 
ment passed in that year. This Act, which was based on a scheme 
put forward by West India Merchants, authorised the construction 
of a dock on the Isle of Dogs ‘‘ for rendering more commodious 
and better regulating the Port of London,’’ and particularly to 
secure that ‘‘ West India produce might be effectually secure from 
loss by theft or other causes and the public revenue greatly bene- 
fited.”” The Company, formed by the West India Merchants, was 
granted a monopoly for 21 years to unload and load all West Indian 
produce brought into the port, while all exports to the West Indies 
were also required to be loaded at their docks. With such a blessing 
the growing pains of the scheme were greatly reduced. 

The need for a new set of docks were seen many years previous; 
during the 18th century marked mercantile progress was made. 
Between 1700 and 1770 the commerce of the port was nearly 
doubled, while between 1770 and 1795 it again doubled. The con- 
gestion which resulted from this rapid progress can be judged from 
the fact that in the Upper Pool 1,775 vessels were allowed to moor 
simultaneously in a space established for about 550 vessels. The 
quays and wharves then in use were totally inadequate to deal with 
the quantities and varieties of cargoes deposited on them. River 
thieves enjoyed the good business of plundering the sheds and 
lighters, even assisted by Revenue Officers. The public were roused 
te take an active interest in this serious situation when it became 
obvious that trade would be diverted to other ports if this state of 
affairs continued. Eventually in 1796 a Parliamentary Committee 
was ‘‘ appointed to enquire into the best mode of providing suffi- 
cient accommodation for the increased trade and shipping in the 
port.’” The outcome of this investigation is now known. 
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Isle of Dogs Anniversary—continued 


Qn the 8th Augus!, 1799, the first statutory meeting took place 
at the London Tavern, tne chairman of the meeting being Alderman 
Sir john William Anderson, Bart: This chairman is apparently no 
reiauon of the present well-known chairman, Lord Waverley, who 
beivre his elevation to the keerage was Sir John Anderson. The 
new dock to be constructed would be completely isolated from its 
surroundings in order to athwart river thieves as well as providing 
a protection against fires. Vessels would not be allowed to navigate 
under sail in the basin, and no explosives or combustible materials 
would be allowed on wharves for more than 12 hours. The site 
of the Isle of Dogs two and a half miles downstream from London 
Bridge, was chosen because it was unoccupied land and could be 
cbiained cheaply. It also required a minimum amount of excava- 
tion. The tongue shaped site, surrounded by the Thames on three 
sides, was ideal for providing two entrances — one in Blackwell 
Reach and the other in Limehouse Reach. The foundation stone 
was laid on 12th July, 1800, the procession of directors moving 
oft from the London Tavern. A bottle containing coins — the 
former perhaps from the Tavern—were placed under the stone. The 
spot of this stone was positioned in No. 5 warehouse in the import 
dock. Two years later, on 22nd August, 1802, the West India 
Docks were officially opened by the then Prime Minister, Mr. Henry 
Addington. The first ship to sail into the basin was named after 
the Prime Minister. She was followed by the ‘‘ Echo,’’ which dis- 
charged hogsheads of sugar. Thus a new era of closed docks in 
the Port of London had commenced. 

The opening on that historic day of these docks saw the first of 
the traffic docks on the Thames. The docks consisted of two 
parallel water areas with ample storage space in a number of five- 
storey warehouses. The docks were surrounded by 30-ft. high 
walls and a ditch 12-ft. wide and 6-ft. deep. This was a scheme 
to overcome the ravages ef cargoes stowed there. There were seve- 
ral restrictions exacted on the new company, including that no 
structures should be built within 100 yards of the surrounding 
walls. Also no slips, dry-docks, graving dock or buildings for 
repairing or building ships should be connected with the dock 
system. These restrictions were not removed until 75 years later, 
the arrangements then having caused many inconveniences. The 
Trinity House Brethren were responsible for selecting the dock 
masters. 

The act which brought the West India Docks into being alse pro- 
vided for a canal to be ccnstructed between the Limehouse Reach 
and Blackwall Reach, across the Isle of Dogs just south of the new 
dock system. This canal, named the City Canal, was opened on 
oth December, 1805—the Battle of Trafalgar was still fresh in the 
minds of all British citizens. The first ship to be towed through 
was the 500 tons ‘‘ Duchess of York.’’ From the first it was a 
financial failure mainly because although it saved ships a possible 
two miles sailing distance, the two locks which had to be negotiated 
sealed its doom. The steamship did not make its first appearance 
on the Thames until ten years later. In 1829 this canal was sold 
to the adjacent West India Dock Company, who then connected 
it with their own dock system and transferred it into a timber 
dock. Years later, between 1866 and 1870 this canal dock was 
reconstructed and enlarged and named the South West India Dock. 

Four years after the opening of the West India Docks, new docks 
were opened at Blackwall by the East India Dock Company in 
similar style to the West India Docks. All ships arriving from the 
Far East were required to discharge in these new docks. On 16th 
July, 1838, the West India and East India Dock Companies amal- 
gamated in order to fight more effectively the competition of the 
more conveniently situated London and St. Katharine Docks. 

Once these new docks had been in full operation their advan- 
tages were quickly appreciated and new docks were planned and 
built. These included the Millwall Dock which was situated just 
south of the City Canal on the Isle of Dogs. This dock was opened 
in 1868. The Junction Dock (in the West India Dock area) was 
constructed in 1864. 

Meanwhile in 1855 another milestone in the progress of these 
docks was attained when the West and East India Dock Company 
agreed to subscribe to the Birmingham Junction Railway which 
led to the building of the railway sidings at the West India Docks. 


The basin used was originally built as a compensating reservoir; 
tnis basin, which later became the waterside depot of the North 
London Railway and later the L.M.S., is now the Poplar Dock. 

The new company formed by the amalgamation ot the London 
and St. Katharine Dock Companies on Ist July, 1864, decided 
to build the Royal Albert Dock. This new dock created a very 
close rival to the East and West India Docks organisation, so new 
plans were made to overcome this serious competition. Deciding 
that it was not practical to deepen and widen the already existing 
decks, it was resolved to build new docks in the marshes to the 
north of Gravesend Reach, at Tilbury. These docks were con- 
structed at a cost of nearly {3,000,000 and were opened in 1886. 
The ‘‘ Glenfruin ’’ from China of McGregor Gow & Co.—now Glen 
Line, Ltd.—was the first ship to enter these docks on the opening 
day, 17th April. The depth of the Tilbury docks was fixed by the 
depth of the Suez Canal, then being built, as it was hoped that 
most ships using the docks would be coming from the Far East 
and Australasia. The chief incentive for establishing the Tilbury 
Docks 26 miles from London was that it was hoped shipowners 
would prefer to berth their ships near the established place of 
entry of ships at Gravesend, while also saving that arduous journey 
up the Thames. The opening of the Tilbury Docks brought to 
an end the era of private dock construction in London. 

The building of the docks at Tilbury brought financial difficulties 
to the East and West India Dock Company. They were therefore 
driven to adopt a suitable working agreement with the London and 
St. Katharine Docks Company. This agreement was promoted as 
a Bill in Parliament in 1888, when a joint committee took over 
the management of all the relevant docks except the Surrey Com- 
mercial and the Millwall docks. Despite this amalgamation the 
financial state of this new company, known as the London and 
India Docks Company, remained unsteady and signs of further 
deterioration in 1900 became obvious. This condition came to the 
notice of the Government and a Royal Commission was quickly 
appointed, and which sat for two years. This resulted in several 
Bills being presented in Parliament, the outcome of which was the 
Port of London Act 1908, which subsequently became law. This 
Act established the Port of London Authority which held its first 
meeting at 109, Leadenhall Street, on 16th March, I909, com- 
mencing its duties on 31st March in the same year. 

The P.L.A. immediately set up a large programme of improve- 
ments in the river and at all the docks, including the West India 
Docks. 

In 1929 the Millwall Docks were connected to the West India 
Docks by cutting channels through from the West India Import, 
Export and South West India Docks to the Inner Millwall Dock. 
This new combination now forms the India and Millwall Docks 
system of the Port of London Authority. At the same time a new 
entrance lock, 550-ft. long and 8o0-ft. wide, leading from Blackwall 
Reach to the South West India Dock was constructed, so that large 
vessels can now reach any part of the combined dock system. 

Among other innovations in the West India Docks is the 
machinery for handling fresh fruits at Canary Wharf. This con- 
sists of a quay 618-ft. long, 35-ft. wide with a two-storey warehouse, 
together with loading platforms, balconies and other elaborate 
equipment. 

During the late war the quays, warehouses and mechanical equip- 
ment suffered considerable damage. Already shed space covering 
an area of about 30,000 square feet has been reconstructed in the 
West India Docks while other improvements are gradually being 
carried out. One policy of the P.L.A. has been to keep, where 
possible, the character of the original docks; hence the West India 
Docks are still mainly interested in the West Indian trade. This 
1s seen from the fact that the Harrison Line, the Fyffes Line and 
the Jamaica Bananas Producers S.S. Co., Ltd. are among the 
shipping lines which dock regularly at these quays. 

So now the West India Docks enter their fourth half-century, 
after seeing many changes, including the birth and growth of steam 
and diesel vessels. Docks never reach maturity, for with the deve- 
lopment of shipping, changes in the packing and carriage of 
cargoes. and the trend to mechanisation, docks must for ever keep 
pace with shipowners’ and merchants’ requirements. 
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Silt Control in Rivers and Basins 


Details of New Pneumatic Apparatus 


By A. H. LAURIE, M.A. 
(Formerly Assistant Scientific Officer, Royal Research Ship Discovery 11). 


A method of controlling scour and silt-bearing capacity by 
adjusting the vertical distribution of salt and fresh water in tidal 
rivers and by prolonging the transport of sedimentary material in 
streams, tidal or otherwise, by means of compressed air, has re- 
cently been patented. 

Readers will remember that a description of a patented pneumatic 
breakwater appeared in the May issue of this Journal, and the 
principles involved in that patent have now been broadly applied 
by the inventor to the control of scour and silt. The following 
abstract of the patent specification is therefore of considerable 
interest in view of the possible application of the scheme in a 
variety of situations and circumstances. 


The Principle 


Tidal Rivers. Where the flow of fresh water is large, the flood 
in certain cases tends to move upstream, bearing silt, beneath the 
less dense river water. On the ebb, the fresh water tends to run 
out first, and the salt water which is in contact with the bottom 
tends to follow at a lower velocity. 

It follows that the ‘‘ scouring potential ’’ of the ebb is not as 
great either in force or duration as it would be if the water were 
homogeneous from top to bottom. There is therefore a tendency 
for more silt to be deposited on the flood than is removed by the 
ebb. 

If, however, the stratification into fresh and salt layers is annulled 
and a degree of mixing achieved, during the flood, or ebb or both, 
there will result an increase in the duration and velocity of the 
ebb along the bottom. The silt-bearing capacity of the stream 
(varying as the sixth power of its velocity) and the scour (vary- 
ing as the square) will both be increased. In short potential 
energy in the tidal volume will more nearly be applied where it is 
most useful, at the bottom, and will take away much of the silt 
which is normally removed by dredging. 

The stratification in tidal rivers is to be regarded as an extra 
natural condition which can be exploited where it exists in the 
application of the principles described below. 

River and Sea Inlets. Improvements in silt control can be 
secured in two ways. One is by using vertical currents generated 
by a method to be described to redistribute the sedimentary 
material throughout the depth, thus relieving the lower levels, albeit 
temporarly, of their burden and prolonging the transport of 
material on the ebb. This applies particularly to channels in which 
there is a long period of flow at or near the critical velocity. In 
effect the silt bearing capacity of the channel as a whole is in- 
creased. The material is carried downstream a distance depend- 
ing on its nature and density in relation to the hydrological status; 
a series of lifts in tandem will be required, operating during the 
appropriate period of the ebb. 

The second method concerns the adiustment of the bottom to 
suit local requirements. If it is desired to concentrate on main- 
tenance of a deep channel in the middle, the apparatus is arranged 
so as to create vertical currents which obstruct the spiral motion of 
the ebb. The spiral motion causes dissipation of energy by friction 
at the sloning sides and banks. By inhibiting this motion the 
sneed of the current in the centre is increased, and with it the 
silt carrving capacitv. The dissipation of silt from centre to sides 
which normally occurs will be checked. Fig. 1 shows an arrange- 
ment in a straight channel. 

If an increase of depth is sought at the side, to imnrove berthing 
conditions. the apparatus is located near the ouav (Fig. 2) in such 
a nosition that it induces an acceleration of bottom water at the 
noint where its velocity is diminished bv friction. Deposition of 
silt is postponed by the operation of the sixth-power law and the 
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water and silt are raised to the surface and discharged toward. the 
middle of the stream. 

Tidal Basins. In certain basins there is an intake, on the fl od, 
of silt-laden water at the bottom, with a corresponding outflo. of 
water at the surface. The volume of water passing through the 
entrance is in excess of the tidal volume, and because the ini ike 
is at the bottom siltation is excessive. 

In such cases the apparatus is used to create a countercurren: at 
the surface in order to inhibit the outflow. The countercurren: js 
produced across part or all of the entrance according to the loca- 
tion of the outflow. Model experiments suggest that the effective- 
ness of such an arrangement is greatly increased by placing a ‘ow 
baffle outside the pipeline so that the vertical current is composed 
principally of water already in the basin, without admixture of 
silt-laden water from the outside (Fig. 3). 


7 
Fig.3:- Silt Control by Counter Current in Tidal Basin. 
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The effect aimed at is, in short, that of nullifying the natural 
eddy in the basin by the application of an equal and opposite force. 
Model experiments indicate that the power required is a minute 
fraction ot that now being expended in dredging such basins. 


The Method and Apparatus 


Mixing of fresh and salt water and/or redistribution of sedi- 
mentary material are both procured by the same apparatus. A 
series of perforated pipes are laid on the river bed and connected 
to a source of compressed air. The emergent bubbles raise the 
bottom water and sedimentary material partly by their own up- 
ward motion through the water and partly by creating an air lift. 
Normally the pipes are laid longitudinally in the river bed fol- 
lowing the bottom contour so as to secure equal hydrostatic pressure 
throughout. The working air pressure is arranged to exceed the 
hydrostatic pressure by a small amount and will, in tidal streams, 
vary with the state of the tide. Provision is made to prevent silt 
and other impurities from blocking the perforations, by the use of 
non return valves or by arranging to fill the pipe with clean water 
when the compressor is idle. 

It should be emphasised that if an installation is properly 
matched to the problem the control of silt can be adjusted within 
fine limits by varying the period of operation. The nower require- 
ments are minute in proportion to the material and water under 
control and the system can be said to resemble a sort of hydraulic 
ju-jitsu in which a small force properly applied can divert much 
larger forces towards the desired end. 


Y Wo Perforated Pipe 
4 Fig.1- Salt and Fresh Water mixing and Redistribution of Silt. 
— 
\ 
Fig.2 
oe Maintenance of Depth at Quayside: 
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Hydrographic Sounding and Surveying 


A Description of the Methods used in the Port of Dublin* 


By WILLIAM F. STAVELEY, A.M.Inst.C.E. (Ireland). 
Hydrographic Surveyor, Dublin Port and Docks Board. 


(concluded from page 83) 


Discussion 

Mr. T. J. S. Mallagh (Member) said that he was very gratified 
to be asked to propose the vote of thanks to his old friend, Mr. 
ptaveley, from whom he had learned almost all he knew about 
hydrographic work. 

He knew that towards the end of the nineteen thirties ihe Port 
of Dublin’s hydrographic work was second to none (with the 
possible exception of Southampton), and the same was true now. 
fhe major credit for this was due to Mr. Staveley, and with his 
paper he had rendered a great service to all engineers concerned 
with hydrography. Mr. Staveley’s paper filled gaps left by the 
only existing text books on hydrography of which he knew, 
namely, the British Admiralty Hydrographic Handbook and Com- 
mander Macmillan’s book referred to in the paper. Commander 
Macmillan’s book eniphasised double sextant fixing (the three 
point problem), and the preparation and the use of sextant graphs. 
He gathered from Mr. Staveley’s paper that fixing by two sextant 
angles was not used for any of the Dublin Harbour surveys. He 
had an idea that when the old Sutcliffe machine was in use, fixing 
on the Bar was by two sextant angies. He had generally adopted 
the “‘ three point problem ’’ fix for hydrographic surveys, but 
after studying Mr. Staveley’s paper, felt that on many occasions 
he could have, with advantage, used the single angle with transit 
fix. A less skilled observer was required for a transit, the proba- 
bility of error was much less and the labour of preparing grid 
charts with one sextant angle was little more than half that 
required for the equivalent sextant graph. One of the difficulties 
he had found in preparing sextant graphs had been that, for any 
reasonable scale of final graph, the plot to take in the various sets 
of three points had to be of almost unmanageable size. He noticed 
on one of the charts in the paper that Two Rock Mountain and 
Ballycorus Chimney were mentioned, and, therefore, the same sort 
of diticulty must have arisen, although with two transit fixes the 
grid chart could be plotted to a small scale in the first instance 
and then easily enlarged 

With one sextant angle, however, owing-to one axis of the grid 
being curved, such a procedure would be difficult. Could Mr. 
Staveley say how the Bar Grid was prepared? Was it plotted te 
the final scale in the first instance, or was it enlarged; and, if so, 
what process of enlarging was adopted — photographic or 
otherwise? 

Undoubtedly the topography of Dublin Bay was almost ideal 
from the hydrographer’s point of view. The most difficult situa- 
tion was when land rose steeply from a shore with few artificial 
features, but even in those circumstances many procedures 
described in the paper could be adopted with slight modification. 

At Dublin Port the MS.1o Echo Sounder was used. He had 
experience of MS.12 in the tropics on two sides of the world. On 
each occasion he had asked for a MS.1o, but because of what his 
superiors thought he was given the MS.12. Theoretically, the 
MS.12 might be a more suitable survey machine. It was more 
compact and more portable, but portability had been gained at the 
expense of accessibility, and when anything went wrong with the 
MS.12 almost complete disassembly was needed to get at the 
trouble. Furthermore, the MS.12 lacked some of the features of 
the MS.1o. which were most useful for survey work—the timing 
dial and the artificial zero marker, for instance. In the MS.12 
everything was worked off a 12-volt battery—the motor for the 
stvlus drive, the rotary converter supplving high-tension current 
for both the oscillators and the amplifier, and the low-tension 


*A Paver read before the Institution of Civil Engineers of Ireland on the 
3rd December, 1951. Reproduced by kind permission. 


current for the amplifier valves. That resulted in a very heavy 
load for the ordinary 12-volt battery, and his experience was that 
unless the battery was absolutely full up, results were likely to be 
inaccurate and faint. 

The MS.10 had a 36-volt battery. One of the worst troubles he 
had experienced with the MS.12 was rapid wear of the iridium tip 
to the stylus. This was during the war and may have been due 
to faulty material. Had Mr. Staveley experienced this trouble? 
Another trouble was keeping the front plate of the paper tank 
clean. How, and how often, had Mr. Staveley to clean that plate 
on his machine? 

One final question: why 1} tons of lead as a ballast keel for 
Depthfinder? With inside ballast, the metacentric height would 
be less, the motion much easier, and as long as the righting 
moment remained positive for all reasonable angles of heel—-which 
could be made to depend on the body lines—the vessel would be 
quite safe. Possibly that may be a little outside Mr. Staveley’s 
sphere, but he expected his friend, Mr. John B. Kearney, would 
answer this. 

Mr. S. Mallin (Associate Member) said that the author had 
produced almost a text book on a branch of surveying that was 
not very widely known. Consequently, what he had written must 
be of considerable value to anyone concerned with hydrographic 
work. From time to time he had had to do such work, and would 
have to do it again. Hence he would stress his thanks to Mr. 
Staveley. Not being able to criticise and having very few questions 
to ask, he would like to describe briefly the background of 
surveying by echo-sounding methods. The first proposal to use 
sound waves was made at the beginning of the nineteenth century 
by Jean F. Arrago. There were various methods used for recording 
these waves and an advance was made at the beginning of the 
twentieth century, wher a microphone was used for detecting 
them. The 1914-18 war gave an impetus to that method, but it 
was not until 1917, when, in France, a crystal method of gene- 
rating the vibrations was developed that real progress was made. 
Later the method described by Mr. Staveley was developed in 
Great Britain. There were differences between the two methods 
and the signals used. The crystal method had a higher frequency 
and, therefore, presumably, a narrower beam. He thought the 
first general use of echo-sounding—apart from port surveying— 
in Britain began about 1924, and it had developed rapidly before 
the 1930’s. The real snag, of course, was the problem of fixing. 
One thing made obvious by the paper was the necessity, in such 
a survey, of giving considerable thought to the manner in which 
the survey would be fixed before it was started. In the paper 
were implicit a number of suggestions for determining fixes. They 
would be of extraordinary value, not only for close survey work 
in a port, but also in less developed areas. 

Another point to be borne in mind was the interpretation of the 
echo records. From personal experience he confirmed that Mr. 
Staveley was an expert in that. 

Very dirty records could be produced due to oscillation, 
secondary echoes, noises of machinery, aeration of water under 
the hull, and so on, and it was not always easy to interpret the 
record. Another point was that the record could indicate whether 
the bottom was of mud or of hard material. Incidentallv, he had 
seen recordings which showed deovressions outside the line being 
sounded. His main interest in echo-sounding was concerned with 
fishing grounds and the location of fish. The general principles 
were the same. The only difference was that the sensitivity 
required was less than in port survey work, so that smaller and less 
expensive instruments could be used. A _ recently produced 
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sounder used one oscillating tank instead of two. The transmitter 
and receiver were in the same metal bex at the bottom oi the 
vessel. There were one or two questions he would like to ask about 
the most suitable type of vessel to be used in more open sea 
conditions, paper was very complete and his presentation of it 
was a model. One was whether it would not be better to use a 
single-screw vessel, using perhaps, a variable pitch propeller, thus 
getung less aeration of the water. This should provide a much 
more sensitive control of the craft. Also, would it not be better 
to use internal ballast to the extent which internal ballast was 
necessary? The use of ballast represents a compromise. He did 
not wish to be too critical, but he thought that a slightly longer 
period of oscillation would be possible with internal ballast, and 
also, perhaps, greater comfort for the crew and surveyor in bad 
weather. Mr. Staveley’s in itself. 

Mr. D. P. Coyle (Associate Member) said that one point which 
Mr. Staveley had not covered was the limitations entailed in the 
use of the machine. On ail the slides and photographs shown, the 
sea-bed was relatively flat and free from irregularities. Often the 
problem facing the civil engineer, as distinct from the marine 
engineer, concerned the construction of structures or the laying of 
pipelines on highly irregular sea-beds. On one occasion he had 
been associated with Mr. Staveley in surveying what appeared 
to be a rocky sea-bed in about 60-ft. of water. The survey resulted 
in failure owing to the fact that secondary effects predominated. 
Instead of getting a clear-cut record of the bed, the record was 
confused by secondary noises returned from fissures. This survey 
proposed to find out everything possible about the sea-bed and 
particularly the depth and extent of these fissures. Owing to the 
great width of the sound sent out by the machine, multiple re- 
flections were received which were impossible to define on the 
records. Messrs. Kelvin and Hughes, the makers, thought they 
could produce a pencil beam which would penetrate fissures and 
give an accurate record, but to date they had not been able to 
produce such a beam. Up to the moment it did not appear to be 
possible to determine accurately a sea-bed with extreme irregu- 
larities, and the old method of using a plummet from the back 
of a boat still had to be used. 

Mr. J. B. Kearney (Guest) said that it should be obvious that 
the outside keel that had been mentioned had been fitted to ensure 
that the launch would not go wrong side up and to prevent her 
from hogging should she strike heavy seas. The space inside the 
boat was fully occupied with various items, and there was lead 
ballast inside as well as outside the hull. The external keel was 
necessary, because there was not room within the boat for an 
internal keel. The stiffening effect of a lead keel also helped to 
prevent the propeller shafts going out of alignment. He felt that 
a variabile pitch propeller would cause more trouble than its 
advantages would warrant. Even in a pleasure launch he had 
known such a propeller to give trouble, and it usually ended with 
it being removed. 


Twin engines reduced fuel expenses, because the launch would 
run very well on one engine when sounding. There was a reducing 
gear on both engines and the propellers were rotating in opposite 
directions. He wished to congratulate Mr. Staveley on a very 
interesting paper. 

Mr. M. Maguire (Member) said that his first encounter in hydro- 
graphic study was many years ago—in New York. He was a 
young man at the time and was engaged in connection with the 
construction of a tunne] across New York Bay, at East River. 
The survey had to be carried out over the line on which the tunnel 
was being driven, and it was for the purpose of locating the 
position for a clay blanket to be laid across the one and a half 
miles stretch of river. Mr. Staveley’s 1924 reference to surveying 
brought him back to the methods used in those days. All they 
were provided with were a row-boat and a lead line. They had 
two theodolite stations—one on an island and the other on shore. 
Powerful arc light sights were fixed on bridges and the boat was 
run at slack water between these sights. Soundings were taken 
continuously and the position of the boat was fixed from the 
theodolite stations. The soundings had to be taken during day- 
light and then rushed to the offices and prepared immediately so 
that the clay boats which travelled from New Jersey, would dump 


their loads on the tunnel line during the night. The work was 
very trying, especially in sub-zero weather, and often they wo. ked 
amidst ice-tloes. That was history, however, and he should now 
like to mention how interesting he had found Mr. Staveley’s p.per 
and how gratitying it was to know that this port of ours had <xept 
so well abreast of modern developments in hydrographic su: vey 
methods. 

He thanked Mr. Staveley for a very intelligent and very in- 
formative paper and he hoped young engineers would read and 
digest what he had so painstakingly prepared. 

C. J. Buckley (Honorary Secretary) said that Mr. Staveley was 
an honoured colleague of his, and he could claim some little credit 
for the fact that the paper had been produced. The Institution 
was extremely lucky to have had a paper from Mr. Staveley, who 
was an acknowledged expert in these islands on hydrography. He 
had been of some assistance to Commander Macmillan at South- 
ampton, and also to Messrs. Kelvin and Hughes, who made ihe 
echo sounder. His paper filled a number of gaps left by others 
who had written on the subject. There was remarkably little pub- 
lished information on hydrography and he felt that Mr. Staveley’s 
paper would be of use, not only to engineers in Ireland, but also 
to hydrographers all over the world. Many of the methods which 
Mr. Staveley had designed were wholly his own; some were based 
on the work of others; but all were designed, not essentially to 
save himself trouble, but to make the best possible use of the 
conditions which allowed him to carry out his work, and his 
methods were in some cases quite ingenious. He himself did not 
claim to be an expert in hydrography survey; what he was con- 
cerned with were not Mr. Staveley’s methods but his results in 
connection with the ordinary routine dredging of the Bar, the 
berths and the river and with dredging contracts, as well as 
foundations for deep water quays. The results that Mr. Staveley 
produced were always accurate and were produced to the same 
standard of excellence as was the paper he had submitted. 

Mr. C. H. G. Crampton (Member) said that he should like Mr. 
Staveley say how often he had to repeat the survey, at what time 
it was necessary to get out the dredger, and how much must the 
sea-bed change before the use of the dredger was called for. 

Mr. Staveley, replying, thanked the members for their reception 
of his paper and said that if he omitted to answer any of the 
questions asked he would reply to them in writing later. He said 
in answer to Mr. Mallagh that fixing on the Dublin Bar area was 
always done by transit and angle. What Mr. Mallagh probably 
had in mind was the survey of Rosbeg bank in 1936, which re- 
vealed an uncharted shoal and was the reason for the Rosbeg 
buoy having to be moved a mile or so to the south. Fixing on 
that survey was accomplished by two simultaneous sextant angles. 
This area is outside the limits of the port. 

The Bar Grid, Mr. Staveley said, was drawn to the final scale 
of the chart. The distance between the two sextant stations, i.e. 
the common chord of the sextant arcs was calculated from a tri- 
angulation, using a measured base along the North Bull Wall. 
The arcs were drawn with beam compass. As the largest radius 
was about 45-in., the drawing space required was not too great. 
With regard to the back marks of the River Grid, i.e. Two Rock 
Mountain and Ballycorus Chimney, the same difficulty did not 
arise, as it was not always necessary to triangulate the back marks 
of simple transits. The transit lines were, of course, straight lines, 
and their direction on the chart was the only concern. This was 
determined by angle at the forward marks on the Gt. South Wall 
as in Chart A or by locating and identifying the intersections of 
the ranges with the far side of the Survey Area as in Chart B. 

Mr. Mallagh was unlucky in having a 12-volt machine selected 
for him in the Tropics. MS.12 models are also made for 24-volt 
and 36-volt supply. Batteries in Depthfinder were kept fully up 
with the charging set installed on board. Mr. Staveley said he 
had no trouble with the stylus iridium points, but sometimes ihe 
stylus springs broke, but were replaced by the makers at small 
cost. The front plate should not clog up if the stylus spring 
pressure was properly adjusted, and should not require more than 
the normal attention. The most recent Survey model of the Echo 
Sounder was the MS.21, which had many refinements, probably 
based on the makers’ contract survey experience. It was compact 
and portable and the adjustments were easy and accessible. Its 
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small stylus radius, however, made reduction of soundings slightly 
more complicated than the MS.zo record using a straight scale. He 
was o. the opinion that for a permanent hydrographic installation, 
the ideal machine would embody the long stylus radius of the 
MS.10 with the refinements of the MS.21. Mr. Mallin mentioned 
4 narrower sounding beam. The MS 21 is fitted with smaller 
oscillators with a higher frequency than the MS.10. The makers 
say this gives a narrower beam. There was no reason to make a 
change on the Depthfinder installation, as the present type gave 
satisfaction. There was no difficulty with cross-noise, as the echo 
sounding machines are now fitted with a device called the “* initial- 
suppressor,’’ which eliminates cross-noise.’. No trouble was 
experienced with ‘‘ aeration,’ which, he should explain, was 
water turbulence underneath the launch at the oscillator position. 
This occurred when the launch was going astern but not when it 
was moving forward, as the forward lines of the launch were very 
carefully designed to avoid this. Mr. Mallin had spoken about the 
open conditions in Dublin Bay and implied that it was necessary 
to survey in rough weather. He wished to assure Mr. Mallin that 
that was not the case. Accuracy is essential in these days of small 
margins of safety clearances. Sounding to the nearest three inches 
is essential and this would not be possible in rough weather. The 
Depthfinder was designed as a twin screw launch, as two medium- 
sized engines would give a sufficiently fast speed for getting to the 
survey area and a sufficiently slow speed for certain types of 
sounding, in particular the shipping berths. Also, cutting out one 
of the engines while surveying meant a saving of fuel. In practice, 
it had proved a great advantage to have two engines, as if one 
went out of action the launch made port on the other. On one 
occasion while awaiting delivery of a spare part for one engine, 
very good survey weather was utilised by being able to carry on 
with the other engine. " 

He agreed with Mr. Coyle that there were limitations to the use 
of the Echo Sounder. In the Survey over the irregular rocky 
bottom close to the Nose of Howth, referred to by Mr. Coyle, the 
confused record was caused by extraneous echoes which came 
from very steep side slopes. This was due to the fact that the Echo 
Sounder surveyed a path and not a line. Normally this was an 
advantage, because the appearance of a side echo often indicated 
the need for a more detailed examination of a survey area, but it 
had proved to have been a disadvantage in the problem with which 
Mr. Coyle was concerned. He understood that the makers were 
experimenting with a ‘‘ pencil beam,’’ but so far had not produced 
any result. The Survey he had carried out to try and assist Mr. 
Coyle had been of an exploratory nature, and while the rock 
fissures were not recorded, the tops of the rocky peaks showed up 
well and this would have been satisfactory from a navigational 
aspect. Strong tidal currents in this vicinity restricted the use of 
the lead-line to very short slack tide periods. The one day’s echo 
survey, however, gave a lot of useful information. He felt that 
better results could have been achieved with a smaller scale echo 
sounder such as the 120-ft. scale MS.12, as phasing with the MS.1o 
could not be done quickly enough to record the sudden changes in 
depth. 

He thanked Mr. J. B. Kearney, the designer of the launch, for 
answering the questions regarding the lead keel and the variable 
pitch propellors. 

He was very interested in Mr. Maguire’s description of the New 
York Bay Survey, and he appreciated his reference to the Port of 
Dublin being abreast of modern developments. This was due, 
undoubtedly, to the wisdom and foresight of the Dublin Port and 
Docks Board. 

In reply to Mr. Crampton, he said that the practice in the Port 
of Dublin was to survey all the the areas as least annually. The 
dredging plant went into action in the spring following the winter 
lie-up for overhaul. It was essential that complete charts of the 
port were in readiness at that time for the Chief Engineer, as the 
complete dredging programme was arranged in advance. Contract 
dredging areas, shipping berths, foundation trenches, etc., needed 
a much greater frequency. 

In conclusion, Mr. Staveley said that he felt privileged to be 
permitted to present his paper to the Institution and he was deeply 
erateful for the manner in which it was received. . 


Communication from Commander D. H. Maemillan, R.N.R. 
(Retd.),. A.I.N.A., F.R.I.C.S., Hydrographer, Southampton 
Harbour Board : 

I consider the paper by Mr. Staveley on the above subject as a 
very useful contribution to the economics of harbour reconnaisance. 

Whilst echo sounding, developed after World War I, provided 
the surveyor with means for obtaining abundant and immediate 
soundings at the speeds of up to 15-20 knots, the traditional 
methods for determining and recording the position of the survey 
vessel have hindered the exploitation of these great advantages. 

This is quite a ridiculous situation, as simple means for imme- 
diate and accurate location of position whilst sounding should have 
at least keyt pace with this new development. 

Location by station pointer requires at least 40 second intervals 
between fixes for accurate work, and even this is somewhat of a 
‘“ sweat ’’ and leaves the surveyor absolutely no time for that 
deliberation required in the conning of his vessel and immediate 
consideration of soundings. 

That the advantages of echo sounding should be so unnecessarily 
limited by such ancient techniques is absurd and unscientific. 

Fortunately the development of location within a sound trigo- 
nometrical framework by means of intersecting lines or arcs of 
position has been successfully developed and when exploited to 
the full can give the surveyor complete and deliberate control of 
the entire plot at a reasonable speed for rapid examinations of 
under-water areas. 

I have played some part in this development, but I think Mr. 
Staveley has shown great ingenuity in adopting various expedients 
to his important harbour area. 

The use of the double optical square should be more widely 
appreciated, and I note that it has been extensively used by the 
Author in dock areas. 

During the late war I was able to make a rapid examination of 
an important strategic area at a speed of 15 knots using the sextant 
giaph technique. 

It is, of course, possible under these circumstances to double up 
the observers and obtain alternative fixes at 15 second intervals, 
which would give accurate location at linear intervals of less than 

oo-ft. 

I think Mr. Staveley has almost exhausted the very many devices 
which can be used to exploit echo sounding to the full in a harbour 
area requiring continuous re-survey under circumstances which put 
results beyond the area of controversy. I think the following three 
essentials definitely achieve this end : 


(a) Accurate basic trig. for shore control. 

(b) Carefully prepared charts giving lines of position by sextant 
arcs or transits. 

(c) Careful bar-calibration and close watch on echo sounding gear 
for consistent speed throughout the survey. 


The Author’s appreciation of all these points, which I discussed 
with him many years ago, is obvious and very gratifying to one 
who has spent considerable time in working out such principles. 


Shipping Turn-round at Australian Ports. 


The Annuai Report of the Australian Stevedoring Industry 
Board, which was recently presented to the Federal Parliament, 
states that more cargo passed over Australian wharves during 
1950-51 than ever before, and that this satisfactory result was 
achieved in spite of industrial trouble, which was offset to some 
extent, however, by the greater use of the available manpower. 
Other factors which slowed down the work of the wharves were 
cargo congestion and union resistance to increase labour for various 
ports. The Board expressed the opinion that the rate of work is 
not the main factor in the turn-round of shipping, and in some 
cases, where wharves are congested, a complete stoppage can only 
be avoided by reducing the rate of work. The harmful effect con- 
gestion may have is illustrated by statistics of the Port of Sydney, 
which show that in 1950-51, 30.5°, of employment time produced 
no movement of cargo, that is, almost one non-productive hour 
in every three hours of employment. 
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The British Transport Commission 


Review of Fourth Annual Report 
(Specially Contributed) 


The appearance in mid-July of the Fourth Annual Report for 
1951 has Deen somewhat overshadowed by the interest 2nd con- 
fusion resulting from the presentation of the new Transport Bill 
to Parliament. The financial and statistical tables which have 
previously been included in the same volume as the Report, 
appeared this year a month beforehand at about the same time as 
the White Paper, which was a forerunner of the Bill. Commen- 
tators have, theretore, had the opportunity to express opinions 
about the operation of the British lransport System, before read- 
ing the views of those who have been running it. 

In view of the translation of this vital industry into the political 
arena, it is difficult to study the wealth of factual data, and to 
consider this objectively, without becoming involved in the kind 
of political controversy which is of little interest to most readers 
of this Journal. Nevertheless, any student of transport economics 
will benefit from a study of these publications and the conclusions 
which may be drawn about transport operation and economics 
generally. 

It is relatively unimportant whether the analysis of the results, 
and the opinions of the official authors, are acceptable to every 
reader; they are clearly and courageously expressed and recom- 
mendations for solving some of the inherent problems of such a 
unified transport system are still well worth study. The following 
paragraph from the letter written by the Chairman, Lord Hur- 
comb, to the Minister of Transport, which is, as usual, published 
as a foreword, is representative of the Commission’s .attitude : 
“In this fourth year, the Commission reached financial equili- 
brium in their undertaking as a whole and a small favourable 
balance is shown, after meeting all charges properly chargeable 
to revenue, interest on capital in full, and a charge of nearly 
£3m. for amortisation of capital. If the Commission were able 
to proceed with their plans for the integrated development of their 
services under a suitably revised organisation of their administra- 
tion, and if they were permitted to adjust without undue delays 
the level of their charges to meet the costs of the various services 
provided, they would look forward with some confidence to the 
maintenance of the equilibrium achieved.”’ 

As the ‘‘ Times ’’ observed, “‘ Such a report is rarely entirely 
impartial and this is no exception. It is, in part at least, an 
apology and defence. Perhaps, too, the fear of partial dissolution 
has added here and there a touch of acerbity.’’ 

The main task of the Commission has been the integration of 
British transport resources. Whether it could ever succeed with 
its present organisation, its statutory liabilities, its vulnerability 
to vociferent public pressure and with opposition from many of 
its employees, is open to question. Whether in achieving the 
elusive economies which should follow integration, the public will 
retain some freedom of choice, is even more doubtful, although 
in the Report, a powerful case is made to show that the customers’ 
freedom will not be prejudiced. In the words of the Report: 

‘‘ There is no question of withdrawing from customers the ser- 
vices they require and for which they are prepared to pay a rea- 
sonable price. The Commission have made no attempt, and do 
not intend to attempt, to enforce arbitrary selections of their 
services upon the public. There is no question, for example, of 
forcing the customer away from road or rail. Suggestions to the 
contrary are not justified. All the Commission ask is that the 
customer shall pay the real cost of the services he selects, and that 
he shall not receive one service at its bare cost if he insists at the 
same time on the maintenance of other services at less than cost. 
Though in the present state of the country’s financial and economic 
position it is difficult to establish what the true long-term costs of 
different forms of transport will be, it is of vital importance ulti- 
mately that the true costs of the various services shall be broucht 
home to the customer. This will never be achieved by partial 
competition between services with different public obligations and 
with charges fixed on different principles. Only when co-ordinated 
charging arrangements for both rail and road are in operation can 
the true costs be made to ‘ compete’ with each other, and thus 
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bring into proper play those iorces which will infiuence tke cys. 
tomers as a whole to make use in the most economic ways of the 
services they desire.’’ 

Such passages as the above and the appendix, “‘ Some noes on 
Traffic Costing,’’ are typical of the contribution which the °‘epor, 
makes to an understanding of transport economics. In pi vious 
years, the comments in these columns have included appre: iation 
of the unenviable position of the Commission in attempt ng to 
tackle some of the problems at their roots. It is unfortunai- that 
the present state of uncertainty is not likely to promote pr gress 
and further achievement. 


improved Consolidated Results. 


For the first time, there is no longer a deficit on the year’s work- 
ing, although a deficit of nearly {40,000,000 has to be carned 
forward from previous years. The elimination of losses on a 
year’s working might be taken as indicative of substantial pro- 
gress, despite the economic difficulties of the times. However, 
the Commission is courageous and honest enough to observe that 
‘“ the apparent discrepancy ’’ (i.e. between increases in costs and 
the somewhat lower increases in charges) ‘‘ is partly explained 
by a reduction in the relative burden of capital charges. A further 
‘ saving ’ is accounted for by the fact that the depreciation cliarge 
is based mainly on historical cost instead of on present-day re- 
placement costs..... In any case the amounts to be provided 
for depreciation are rising slowly as the old assets are worn out 
and new ones have to be bought to replace them. Only the 
reduction in the true charge for interest on capital is permanent.” 
However, these considerations have applied equally in previous 
years and the present results undoubtedly represent some improve- 
ment. It is ironic that at the very moment when the Government 
should be proposing the dispersal of the Road Haulage Service, 
the Commission is able to claim ‘‘ noteworthy improvements in 
the operation of this with a surplus of £3,250,000 compared with 
a loss of £1,100,000. 

The problems arising and the decisions on future policy must 
be considered in an atmosphere of sanity and reality, and it would 
be deplorable if political prejudice carried more weight than hard 
economic facts. It is satisfactory to observe that since the pub- 
lication of the White Paper, responsible commentators have re- 
peatedly stressed the fact that the question of ownership of any 
part of the system does not necessarily have any bearing on 
efficiency. The problems underlyinge the system are technical 
and economic and remain the same whatever the ownership. To 
take an example of particular interest to the readers of this Journal 
and which has been given prominence in its columns, the proper 
policy in relation to a canal with little traffic potential is the same 
however it may be owned. The questions are, what are the 
conditions which are most likely to lead to the right decisions, 
and what are the conditions which are most likely to promote 
vigorous action? With this example in mind as being typical 
of the kind of problem facing those responsible for a transport 
system, it should be remembered that, before the 1947 Transport 
Act, many such canals (carrying little or no traffic and unsuitable 
for enlargement to economic gauge) were kept at least nominally 
navigable by their Railway proprietors, and the losses, which were 
mainly the result of a deliberate policy to direct the traffic to the 
railways, and hence eliminate competition, were met out of rail- 
way profits. A century of Railway ownership of an important 
minority of canals has had an effect, little short of disastrous, on 
the development of an efficient inland waterway system. Since 
nationalisation and unification the extent of these losses have 
received much publicity and so become more obvious, but they 
are still being met out of the surplus on other operations. Per- 
haps, such a waterway may fulfil other functions than the carriage 
of goods commercially, and in that event it is right that it should 
be maintained for water supply, drainage, pleasure, amenity or 
historical interest, but the cost of its maintenance should not be a 
burden on the remainder of the transport system. The point 
which must constantly be borne in mind is that the right decisions 
must be taken on such matters as these, and when the matter of 
ownership is under consideration, the policy should be to create 
conditions conducive to sane decisions and enterprising manage- 
ment, rather than one which merely makes the situation ‘more 
obscure. Here the Commission has released some figures to’ show 
that the deficit on canal operation (£186,000) would have been 
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British Transport Commission—continued 


turned into a surplus of £175,000, if canals which carry virtually 
no tratfic, and the Caledonian and Crinan Canals, had not been 
a burden to the transport system. 


Port Operation. 

The section of the Report referring to port operation and dock 
ownership contains some evidence of progress. Final results 
show a large improvement upon those of 1950 and earlier years 
and for the first time, show a surplus: 


1948 1949 va 1951 
799.7 7 706 14,867,486 
ross receipts 10,799,704 11,717,946 12,497 867,486 
Working expenses ... 12,129,188 12,541,999 12,552,553 14,050,245 
Deficit 1,329,484 824,053 54,847 


Most of the major ports of Great Britain remain independent, 
and although some have been the subject of a report by the Docks 
and inland Waterways Executive, no decision had been announced 
following the Review of Trade Harbours (under Section 66 of the 
1947 Act) until the recent Transport Bill, under which Section 66 
is due for repeal. 

Canal Ownership and Carrying. 

As mentioned above, there is again a deficit on canal operation, 
due, as has been repeatedly emphasised, to the many miles of little 
used waterways and also to tne Caledonian and Crinan Canals, 
the cost of which was transterred trom the Exchequer. The pub- 
lication of the following figures referred to above make the position 


clearer. 


Surplus Deficit 
(a) Waterways which carry substantial traffic and 
would appear to offer scope for commercial EO 
(b) Scottish Canals taken over to the relief oi 
Exchequer (Caledonian and Crinan) 46,000 
(c) Canals which, though not profitable, appear to 
merit retention for transport purposes _ 80,000 
(d) Canals which carry virtually no traffic or ar Me 
already closed traffic 315,000 
£255,000 £441,000 
Net Deficit £186,000 


Guided by the general belief that inland water transport is 
economically best suited to bulk movement to and from the ports 
and for certain other traffics, the Commission lay down as their 
policy a proposal that certain waterways already carrying sub- 
stantial traffic, offer scope for further development, viz. : Aire 
and Calder, Sheffield and South Yorkshire, River Trent, River 
Weaver, River Severn and Gloucester and Berkeley Ship Canal, 
River Lee (Bow Locks to Enfield), and Grand Union (Regent’s 
Canal Dock and Brentford to Berkhamsted). 

In addition, the following waterways are recommended for 
retention even though some of them have limited capacity; viz.: 
Calder and Hebble, Leeds and Liverpool, Shropshire Union (Main 
Line), Trent and Mersey, Birmingham Canals and certain con- 
necting waterways, Coventry Canal, Grand Union (above Berk- 
hamsted) and Oxford Canal (Northern Section). 

The canals which fall into these two categories, taken together, 
are presumably those which show the surplus of {175,009 men- 
tioned above. 

Here, it seems appropriate to quote some figures which em- 
phasise the fundamental reasons for uneconomic operation of 
English canals, compared with those on the Continent; the low 
average density of traffic arises from the mileage upon which there 
is little traffic and the small capacity of the boats. 


Comparison with European Waterways. 


Traffic in ton-km. Inc. over 
per km. of waterway a 1949 

Belgium ove 1.7 million 14.0% 
France ove .5 million 7.6% 
W. Germany 4.8 million 34.0% 
Netherlands bee 1.4 million 23.0°% 
U.K. see .088 million 1.6% 
(United Nations Economic Commission for Europe, 


Transport Returns 1950) 


The large increases in traffic on the Continent speak for them- 
selves. They are less marked in France, where ‘‘ the industry is 
suffering from the disadvantage of small capacity compared with 
her neighbours—28o-350 ton barges compared with 600-1,000 
tons, or more.’’ (M. Peltier, Cong. Int. Transp. Fluv. 1947.) 
Nevertheless canal traffic in France in 1949 amounted to 15 per 
cent. of all rail freight traffic (34 per cent. in 1938), while it is 
less than I per cent. in the United Kingdom. 

The dimensions of the major French canals, which M. Peltier 
regards as inadequate for efficient working are 125-ft. x 16-ft. x 
6-ft. draught, but these are capable of passing boats with ten 
times the capacity of the English narrow boat. 

It is reported that the Docks and Inland Waterways Executive 
have been asked “‘ to give close consideration to the abandonment 
or transfer of certain sections of canal which no longer fulfil any 
useful or economic transport function, though in some cases ser- 
ving the interest of drainage, industrial water supplies, or local, 
amenity. Serious obligations were placed upon the owners of 
canals when their construction was first authorised by Parliament 
or have become attached to them during their long existence. 
Negotiations are proceeding with several local authorities and other 
bodies with a view to obtaining satisfactory terms of transfer of 
certain lengths of disused canals in their areas, but in the Com- 
mission’s view the whole problem of the unused or little used 
canals merits special consideration with the aim to transfer from 
the Commission, whose purposes they no longer serve, to bodies 
who are closely concerned in their continued existence for drain- 
age, water supplies, or recreational and amenity uses as the case 
may be.’’ 

Little seems to have been achieved during the year in the way 
of transferring these waterways, and this is clearly a matter for 
action by the Government, for it is most unreasonable that the 
Commission should be blamed for uneconomic results when faced 
with this major problem of redundant assets. 

The Executive’s carrying activities also show a loss on the year’s 
operation and there seems to be no other explanation for this, 
except that the Executive’s fleet contains many uneconomic nar- 
row boats; barges of economic dimensions are quite widely used 
on many of the Commission’s waterways under private manage- 
ment, but the favourable results of operating the latter are not 
covered in the Commission’s Report. Furthermore, the working 
conditions on long-distance narrow boats are known to be barely 
tolerable by present-day standards, and this is another reason for 
an early decision upon the future of English waterways. 

G.L.H.B. 


Construction of Large Oil Tankers 


Orders Placed with British Firms 


It is reported that orders for the construction of seven tankers, 
each of about 32,000 tons deadweight, have been placed by the 
British Tanker Co., Ltd., shipping subsidiary of the Anglo-Iranian 
Oil Co., Ltd. Contracts to the estimated value of over {12 million, 
have been placed with five British Shipbuilding firms and the work 
is now in hand. 

The British Tanker Company already has 21 tankers, includ- 
ing six of 32,000 tons deadweight, under construction or on order, 
while the tanker fleet in service totals 155 ships. 

The hulls of the new vessels will be similar in design to the 
32,000-ton ships already on order, but the machinery installation, 
will be somewhat more powerful, giving an average speed of 154 
knots in service with full cargo. The principal dimensions will 
be: Length 675-ft., beam 86-ft., with a summer draught of 35-ft. 

The company state that although the size of the proposed tankers 
will limit the number of ports where they can operate, it is esti- 
mated that these seven ships will be capable of providing a greater 
service than 23 of the 12,000-ton vessels, which were the largest 
type operated by the company before September, 1939. 
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Mechanical Aids to Speed 
Ship Turn Round 


Demonstration at the Port of Sunderland 


A demonstration of modern cargo nanding 
devices was given recently at the Port o1 
Sunderland before a gatnering ot experts 
representing Port Authorities, Consulting 
Engineers, Stevedores, Shipping Companies 
and others connected with the port industry. 
The trials were arranged by Steels Engineer- 
ing Products Ltd., Crown Works, Sunder- 
land, makers of Coles Cranes and other 
mobile handling plant, and those attending 
the demonstration were particularly inter- 
ested in a new Coles crane of revolutionary 
design which may well be the answer to 
many problems concerning the modernisa- 
tion of cargo handling methods and the 
faster turnround of shipping. 

The site selected for the trials was un- 
usually difficult for crane operation and was, 
therefore, of particular value to show what 
the crane could do in working a ship’s hold 
in circumstances more difficult than is 
usually found in the United Kingdom, 
though sometimes encountered overseas. The 
manufacturers believe that the new crane is 
not competitive with existing types of quay 
cranes but is complementary to them. They 
do not claim that its introduction will solve 
all the problems of the fast and economic 
loading and discharge of ships, but believe 
that it has a contribution to make to their 
solution. 

The particular interest in the crane lies in 
the fact that it effectively combines the 
advantages of the mobility, flexibility and 
manoeuvrability of the pneumatic-tyred 
mobile crane with the long outreach, con- 
siderable height, and visibility of the oper- 
ator essential for working the holds of 
ocean-going ships. The high cost of instal- 
ling new, or replacing obsolete, permanent 
cargo-handling plant tied up on one quay, 
which is so necessary for the rapid turn- 
round of shipping, cannot always be justified 
by the volume of cargo which it is called 
upon to handle at that particular quay. In 
some ports, therefore, the replacement or 
extension of rail-quay cranes cannot be jus- 
tified on economic grounds since they must 
inevitably stand idle for a large percentage 
of their time. The special interest of the pre- 
sent machine therefore lies in the ability of 
the port manager to concentrate cranage at 
any particular berth as required, and to dis- 
perse cranage at other times at various berths 
or in re-handling and stacking sites through- 
out the port area. 

The new crane is electrically operated but 
generates its own power by means of a diesel 
or petrol engine which makes it independent 
of trailing cables and power points, just as it 
is also independent of rail tracks. The crane 
has four motions. each powered by individ- 
ual electric motor—hoist, derrick, slew and 
travel. The Coles Variable Voltage System 
provides simple control of all operations, 
more than one of which can be carried on 
simultaneously, and gives a very exact and 
delicate control of loads. 


The crane traveis on six large pnuematic- 
tyred road wheeis which evenly spread the 
weight over a iarge area, eftectively pre- 
venting any damage to the surtace of the 
wharf-apron or to roadways. When hand- 
ling loads, a fixed base is provided by the 
extension of telescopic girder stabilisers. 
The crane will lift 3 tons at 30-ft. radius to 
a height of 63-ft. above quay level and from 
a depth 50-ft. below quay level. It will 
handle 2 tons at 4o-ft. radius to a height of 
55-ft. above quay level from a depth of 
58-ft. below quay level or 1} tons at 50-ft. 
radius to a height of 40-ft. above quay level 
from a depth of 73-it. below quay level. 
These duties are adequate for general cargo 
and the holds of medium-sized ocean-going 
vessels. Hoist speeds will be available up 
to 150-ft. per minute with 14 tons on the 
hook and free barrels will be available for 
gravity lowering when required. Travel 
speed is up to 4 miles per hour. 
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tion, can be derricked trom ma». :num to 
minimum radius in 10 seconds. Ma..y safety 
devices are incorporated, includiag auto. 
matic limit switches to prevent «-1Ticking 
the jib beyond the prescribed lim.;, auto. 
matic hoist and lowering limit ~wwitches 
automatic safe-load indicator, tomatic 
electro-magnetic brakes, and  avtomatic 
reversing steering which enables norma] 
steering to be effected by the driver whether 
the jib is towards the front or the rear of 
the chassis during travel. Roac wheel 
brakes are power-assisted and the crane js 
equipped with electric lighting and electric 
starting. 

Another machine demonstrated vas the 
Coles S.810 Mobile Crane specially adapted 
for cargo handling. This machine, which js 
diesel/electric or petrol/electric, is self-pro- 
pelled on pneumatic tyres and will lift and 
carry loads up to 6 tons. For port working 
it is capable of moving heavy loads from the 
wharf-apron to the transit shed or re- 
handling area, or on to road and rail trans- 
port. 

Two Electric Eel Industrial Tractors, also 
manufactured by Steels Engineering Pro- 
ducts., demonstrated the modern method of 
moving goods quickly from the  whartf- 
apron to the transit sheds in order to main- 
tain a constant flow from the ship’s hold to 
prevent congestion. The smaller tractor 


Left: The new mobile crane handling 14 long tons 
of steel tubes from hold of ship. (Working at 
50-ft. radius, giving a height of lift from apron 
level of 40-ft. and clearing a free-board of 28-ft.) 
Right: Visitors watching a demonstration of the 
crane travelling with mast lowered. 


When operating the crane, the driver is 
seated 36 feet above quay level and is thus 
provided with a clear view of the deck and 
the farther side of the hatch. The crane 
can move under its own power from one 
berth to another and from one quay to 
another with the tower erected, and when 
it is required to travel considerable distances 
or to pass under obstructions, the tower can 
be lowered so that the clearance height is 
only 17-ft. g-in. The crane can both lower 
and erect its own tower, so that it is capable 
of travelling some distance to a new opera- 
tional site and of erecting its tower to be 
ready for further duties without any assist- 
ance from other plant. It is full circle slew- 
ing in either direction without limit and the 
50-ft. jib which is of strong tubular construc- 


has a drawbar pull of 1,200 lbs. and the 
larger a drawbar pull of 4,000 lbs., the latter 
being mounted on pneumatic tyres. Both 
these machines are powered by electric bat- 
teries and are therefore suitable for entering 
transit sheds without danger of fire risk or 
contamination of cargo. 

Another interesting item was the Electric 
Eel Loadcarrier which has a large platform 
&-ft. x 3-ft. 6-in. and an offset control 
column to facilitate the transport of long 
loads such as sawn timber or steel sections. 

The trial and demonstration was followed 
in the afternoon by a discussion, during the 
course of which many practical comments 
and suggestions were put forward with a 
view to improving cargo handling efficiency 
at ports 
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Oil Pollution of Seawater 


Since the publication in the June 1951 issue of this journal of 
an article surveying past and present investigations, legislation 
and international action on the subject of oil pollution of seawater, 
some further developments have occurred. Firstly a consider- 
able amount of public interest has been created due, no doubt, to 
the advent of the holiday season, whereby visual evidence has been 
received by large numbers of people, of the deleterious efforts of 
oil which drifts on to the beaches of British holiday resorts. 

Prosecutions of certains offending vessels and refineries have 
been made and as a result of action taken by the Association of 
Municipal Corporations and others, questions have been asked in 
the British House of Commons as to whether the Minister of Trans- 
port, had now concluded his review of the problem of the pollution 
of the sea and of beaches by oil, and what action he proposed to 
take in the matter. 

It will be remembered that the subject of oil pollution of sea- 
water has engaged the attention of UNESCO, and that the 
Secretary of the United Nations approached the British Govern- 
ment towards the end of 1950, with the result that some prelimin- 
ary views upon certain points have already been passed to the 
United Nations Organisation, also that the Ministry of Transport 
instituted a comprehensive preliminary investigation, a question- 
naire having been circulated to shipowners, port authorities and 
other interested bodies. 

The results and opinions arrived at, have, so far, not been made 
public, but on the 22nd July last, the Minister of Transport 
announced that it had been decided to appoint a committee from 
the Government departménts concerned and other interests, to 
consider what practical measures could be taken to prevent oil 
pollution of waters round the coasis of Britain. He also stated 
that he was arranging for surveyors of his department to go on 
board oil tankers in the main tanker repair ports, and examine 
the measures adopted to prevent the escape of oil. This would 
include ascertaining where tank washings and ballast water were 
discharged. 

In this respect the Oil in Navigable Waters Act, 1922, gives 
harbour authorities the power to designate places at which tank 
washings from petroleum spirit cargoes, which rapidly and com- 
pletely evaporate, may be discharged within harbour limits. 
Similarly harbour and port authorities have the obligation of pro- 
viding receptacles for the disposal of any type of waste oil, while 
ships are in port, at prices, which in accordance with agreement 
come to with the shipowners, will ‘‘ cover expenses and leave 
some reasonable remuneration on the outlay.’’ There, is, how- 
ever, no evidence at present whether such facilities as have been 
provided are fully utilised or, on the other hand, whether they are 
adequate in number and capacity, in view of the large increase in 
shioments of crude oils. 

The Minister of Transport further added, in his recent state- 
ment, that three British tanker companies had decided to carry 
out investigations at their own expense to ascertain the drift of 
oil when discharged at sea, and that his department had arranged 
for representatives of the appropriate Government departments 
to take part. The investigations will be carried out by an obser- 
vation vessel, on board which will be oil and shipping experts 
and scientists who will follow the drift of both crude oil and fuel 
oil discharged into the sea as part of normal tank-cleaning opera- 
tions at distances exceed‘ng 50 miles from the coast, to determine 
the rate and direction of flow and take samples at intervals for 
analysis to determine the consistency of the oil, whether it co- 
agulates, breaks up or sinks and, in fact, what happens to the oil 
from the time it is discharged into the sea. It is expected that the 
whole experiment, will take about two months to complete. 

It will be recalled that the first steps to deal with oil pollution 
in this or any other country were taken in 1922 by Great Britain, 
when the Oil in Navigable Waters Act was passed. Subsequently, 
in 1926, a Conference in Washington drew up a draft Conven- 
tion providing for the establishment of zones extending up to 50 
miles and, in exceptional circumstances 150 miles, from the coast, 
within which the discharge of oil was to be prohibited. This 
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Convention has never been ratified by the Governments concerned, 
but British shipowners (and shipowners of other countries) of their 
own accord, instructed their ship masters not to discharge oil 
or oily waste within 50 miles or any coast. This rule is incor- 
porated in standing instructions to ship masters, who are presum- 
ably well aware of the importance of its observance. It is 
apparent therefore that for many years British shipowners have 
not only recognised the serious consequences that follow poilution 
but have recommended and voluntarily adopted for general use 
what were considered to be effective measures to combat the evil. 

Since the war, however, developments have drastically and 
probably permanently changed the pattern of the oil trade and 
that change may have contributed to the undoubted increase of 
oil pollution of our coasts. Some five or six years ago, the major- 
ity of oil imports consisted of oil which had already been refined. 
Today the great expansion of refining in the United Kingdom and 
Continental ports means the importation of crude oil on a large 
scale. In 1938 under one-fifth of the petroleum oils imported 
into the United Kingdom was crude oil. In 1949 the proportion 
was one-third and now it is nearly two-thirds. Between 1938 
and 1951 the total imports of all kinds of petroleum oils have more 
than doubled. Today about six times the pre-war quantity of 
crude oil is being imported into this country alone and the import 
of crude oil to Continental refineries has also increased. 

Certain refined oils present no problems; for example petroleum 
spirit cargoes, which rapidly evaporate, and may therefore be dis- 
charged within harbour limits, under certain conditions. In 
contrast, pollution by fuel oil can have serious effects, particularly 
on animal and bird life. Fuel oil is an expensive commodity— it 
costs about {9 a ton and a modern ship may use up to 50 tons a 
day or more—so that apart from any other consideration, it is 
never wilfully wasted. The growing practice of British ship- 
owners nowadays is to fit separators in passenger and dry cargo 
ships, in order that fuel oil from bilge and ballast water may be 
recovered and, if of suitable grade, consumed as fuel. There are, 
however, certain classes of vessels, notably tankers, where the 
fitting of separators appears to offer no solution. 

For example, when a 15,000 ton cargo tanker carrying crude 
oil has discharged its oil, there may remain in its tanks some 25 
tons of ‘‘ sludge ’’—a heavy, viscous, waxy substance—too solid 
to be pumped out but which must be removed before a ship can 
be repaired. It has a low flash point and its use as fuel in ships 
is out of the question. 

A separator on board is no use in the removal of sludge. After 
a cargo of crude oil. has been discharged, even if the tank drain- 
ings have been passed through a separator, the sludge remains 
and has to be disposed of in some other way—either to a shore 
receiving station or overboard while far out at sea. It is stated 
that British Shipowners are already using to the fullest extent the 
existing shore facilities, the provision of which is at present being 
increased. 

Though much is known on certain aspects of oil pollution, there 
are still large gaps in knowledge of the behaviour and capacity 
to persist, under various weather conditions, of oil deposited at 
sea. It is the object of the two months’ experiment. referred 
to above, to gain more knowledge on these matters. It may yet 
be proved, for example, that oil discharged some hundreds of 
miles away from Britain can be a cause of the soiling of British 
beaches, or, that oil put into the sea just outside the 50 miles 
radius will, in that distance, disperse and become harmless before 
reaching land. Thus the data collected from the experiment out- 
lined should prove of great value in getting to grips with the latest 
manifestations of oil pollution. 

There are no immediaite ways of guaranteeing a cure. A law 
by this country forbidding the discharge of oil at sea anywhere 
could apply to our own nationals only, and to foreigners within 
United Kingdom territorial limits. It could not apply to the large 
volume of foreign shipping passing our coasts bound to and from 
North European ports. International agreement would, there- 
fore, be required for the adoption of any further measures found 
to be necessarv or desirable. The International Chamber of Ship- 
ping is being kept advised of the action now being taken by British 
Shipping in order that foreign shipowners also may have the 
advantage of the experience which it is hoped to gain. 
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Sea Transport of [ron Ore 
Productivity Report on lron and Steel Trades 


The British Iron and Steel Productivity Team which recently 
visited heavy steel works in the United States, under the leadership 
of Sir Charies Goodeal, published its Report at the end of June 
last. The tour of inspection lasted’ five-and-a-half months and 
was undertaken during 1951 under the auspices of the Anglo- 
American Council on Productivity, and the E.C.A. technical assis- 
tance programme. 

As is to be expected, the report contains much information of 
value to those directly concerned with the steel industry, but the 
section on water transport of ore is also of interest to all dock 
and harbour authorities who are connected with the export or 
importation of iron ore. 

The object of the tour of inspection was to study American steel 
production methods with a view to ascertaining what aspects of 
American procedure, practice and policy might be adopted with 
benefit to the British steel industry. 

Broadly, the finding of the team was that whereas British steel 
was the cheapest of all countries, except Australia, it could only 
be kept so by continuous modernisation and the most effective 
utilisation of plant. Moreover, in all sections of the British iron 
and steel industry the greatest limitation upon productivity to-day 
is the size of the unit of plant. In this connection, the American 
industry possessed many advantages, for example ‘‘ the higher 
productivity of both plant and labour in the American heavy steel 
industry may be attributed mainly to larger units of plant in larger 
works, the greater purity and abundance of raw materials, faster 
driving of plant and the use of high-grade fuel, including oil and 
natural gas.”’ 

‘““ Cheap transport is essential to the concentration and flexibilty 
of the iron and steel industry. For instance iron production from 
low-grade home ore is greatly improved when this is blended with 
high-grade imported ore, and a reducticn in the cost of transport 
would make economically feasible the use of a proportion of foreign 
ore in almost every blast furnace in this country. Also, home ores 
could be used more economically over a wider area. In fact, 
cheap transport of raw materials and products would materially 
affect the whole economics of steelworks’ location and size. It 
would aiso improve competition between works and specialisation 
in products.”’ 

After comparing American steelworks’ practice with that of 
Britain, and also the form, capacity and design of plants, the avail- 
ability and use of high-grade ores and fuels, research, and the 
financial aspects of the industry in the two countries, the team 
makes recommendations upon many of these features with which 
readers of this journal are not specially concerned. In respect to 
sea transport, however, and the handling of ore in large quantities, 
it is observed that, ‘‘ in most cases the conditions applying in 
America are not comparable with those in Britain, since the bulk 
of the ore consumed comes via the Great Lakes and is handled 
by regular large-scale shipments between the same ports and over 
the same routes. Winter freezing of the upper lakes, interrupts 
this steady stream of traffic, so that considerable stockyard capac- 
ity at the steelworks is necessary. The specialised nature of this 
traffic permits the standardisation and use of large-capacity 
steamers and handling machinery. 

‘“ Ore supplies to Britain come by sea from a great number of 
diverse foreign ports of different size and capacity. In fact, ore is 
at present imported into Britain from some 15 countries in at least 
35 different grades and from about 70 different mines. 

““Seaborne ore to America is a small proportion of the total 
used. It is mainly taken up by a few large companies, and comes 
from about six countries, each sending only one grade. Most of 
it is transported in large-capacity vessels specially designed for 
the purpose. It is unloaded mainly at Baltimore and Philadelphia 
where, as on the Great Lakes, there is virtually no tide, the rise 
and fall at these ports being only about 3-ft. This eliminates the 
necessity for enclosed docks with, as in some British ports, con- 
sequent restrictions on entrance gates and sills which limit the size 
of ship which can be accommodated. 
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‘‘ The most recently-built independent unloading facilitics for 
general ore traffic at Baltimore have a capacity tor discharging 
1,500 tons per hour by two tower umioaders operating direcily op 
to a belt. At one lakeside works, fast unloading equipment work- 
ing trom modern high-capacity steamers can attain the hig.: rate 
ot 2,500 tons per hour. 

‘“* the American industry also has an advantage over the ‘iritish 
in being able to control either directly or indirectly its ow: fleet 
ot ore carriers. 1n Britain the availability of ore ships has re. 
cently become a serious problem, and a start towards greater 
control has been made by building special vessels to be operated 
tor the industry. It would seem desirable that this policy should 
be continued and expanded to meet long-term needs; I0 years 
hence the size of works and the demand for imported ore wil! have 
increased considerably.’’ 

The ships under construction at present are of 8,500 tons in order 
to serve certain ports where drafts are restricted. Seven ore 
carriers have been ordered each having a d/w of 12,000 to 14,000 
tons, and ships of 14,000 to 15,000 tons’ capacity are planned, 
and even larger ships are under consideration. While is is not 
possible or perhaps desirable to attain equality of size with 
American ore-carriers, it is noted that the latest sea-going vessels 
now being built (in Britain, incidentally) for the American indus- 
try will have a cargo capacity of 22,500 tons. However, there is 
considerable scope in Britain for greater economy and efficiency 
as regards the transportation from overseas, and the handling in 
our ports, of imported iron ore, and it is encouraging to learn not 
only that the industry is aware of the future needs but that it is 
planning vigorously to meet them. 

In the final summing up of the general position of the industry, 
the report states that ‘‘ Many big handicaps will always 
remain. Britain will have to rely to a great extent on home ores 
which are inferior in quality to American ores. She will for some 
time at least be left in doubt as to whether her plentiful coking coal 
can be got out of the ground fast enough to meet the growing 
needs of her furnaces. She has a heavy investment in a large 
number of steelworks, each of which contains some valuable equip- 
ment not to be scrapped without hesitation; yet the layout and 
balance of these works limits the size and character of new units. 

“Once a country has attained a high productivity she at the same 
time achieves surplus resources whicheshe can readily supply to 
further re-equipment so as to attain a still higher productivity. 
The U.S. is in that position to-day even with her demands for 
rearmament, but Britain is far from it. 

‘‘Against all this, the advantages can be summed up. British 
steel-makers have a technical knowledge of their craft second to 
none in the world. Their home ore, while poor in quality, is very 
cheap to mine. Most world developments in mining ore must be 
taken by sea, and the British steel industry is very favourably 
placed to receive seaborne ores and convert them to iron and steel. 

‘*In addition, there is a large potential market for steel and 
steel products wherever ships may go, although competition may 
become much keener. Associated with the internal and external 
markets are, respectively, the short internal rail and road hauls 
and the large and efficient merchant navy.”’ 

Copies of the report may be obtained from the Anglo-American 
Council on Productivity at 21, Tothill Street, London, S.W.1, or 
from the British Iron and Steel Federation, 11, Tothill Street, 
London, S.W.1. (Price 5s. post free.) 


TENDERS INVITED. 
GIGHA PIER, ARGYLL COUNTY COUNCIL. 


The County Council of Argyll will shortly issue Contract Documents 
for the Reconstruction of Gigha Pier in open-piled flat-slab reinforced 
concrete, consisting of an avproach gantry 12-ft. wide by 315-ft. long, and 
a pier head measuring 100-ft. by 35-ft.. the whole being supported by 110 
No. 14-in. by 14-in. R.C. piles, together with a system of timber spring 
fendering and the ancillary works. a 

Contractors wishing to Tender should make application for Contract 
Documents to A. M. Robertson, Chartered Civil Engineer, Winton Drive. 
Skelmorlie. Ayrshire, within the next ten days. 

A. D. JACKSON, 


County Offices, County Clerk. 


Lochgilphead 
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Dies 


Wanted : 
Hopper Suction Dredger 


1,000 cubic yards or greater. 


el-driven preferred. 


Send offers, stating lowest price, to: 
Box 141, “The Dock & Harbour Authority,” 
19, Harcourt Street, London, W.j. England. 


THE FOLL 


19, 


DREDGING OF 
Shankland, 


MARINE WORK 
PORT OPERATI 


M.Inst.T. 


M.Inst.C.E. 
Taylor, 


WINDS, WAVES 


(In all cases 


OWING BOOKS CAN BE OBTAINED FROM: 


THE DOCK & HARBOUR AUTHORITY 


Harcourt Street, London, W.1. 


COAST EROSION AND PROTECTION.—By R. R. Minikin. Price 
30/-. 


HARBOURS AND RIVERS.—By Capt. E. C. 
R.D., R.N.R., F.R.S.E. Price 42/-. 


ECHO SOUNDING AT SEA.—By H. Galway. Price 35/-. 


HARBOUR ENGINEERING.--By Brysson Cunningham, D.Sc., 
B.E., F.R.S.E., M.Inst.C.E. Price 35/-. 


S.—By Ernest Latham, M.Inst.C.E. Price 16/-. 
ON AND ADMINISTRATION.—By A. H. J. 


Bown, O.B.E., F.C.1.S., M.Inst.T., and C. A. Dove, M.B.E., 


Price 21/-. 


PORT STUDIES.—By Brysson Cunningham, D.Sc., B.E., F.R.S.E., 


Price 28/-. 


THE DESIGN, CONSTRUCTION AND MAINTENANCE OF 
DOCKS, WHARVES AND PIERS.—By F. M. Du-Plat- 


nst.C.E. Price £5 5s. Od. 


THE RECLAMATION OF LAND FROM THE SEA.—By F. M. 
Du-Plat-Taylor, M:Inst.C.E. Price 21/-. 


AND MARITIME STRUCTURES.—By R. R. 


Minikin. Price 25/-. 


the cost of packing and postage will be 6d. extra.) 


i 
i 


No fire-fighting equip is compl without self-contained breathing 
apparatus. It enables the wearer to pass through dense smoke and 
fumes to the seat of the fire. The British and many overseas fire 
services use Siebe, Gorman's “ Proto ‘’ and *‘ Salvus *’ oxygen apparatus. 


Compressed Air types also supplied. 


Carefully designed breathing and protective equipment of all types, to 
cover every kind of personal danger, can be supplied—smoke hel 
short distance fresh air apparatus—resuscitating apparatus for the 


asphyxiated—asbestos clothing, etc. 
SIEBE.GORMAN & CO.L? 
SE_EVERYTHING FOR SAFETY EVERYWHERE 


TOLWORTH, SURBITON, SURREY 
Telegrams : Siebe Surbiton. Telephone : Elmbridge 5900 


Particulars from:— 


Telephone: CITY 7203. 


THE “LAMBERT-GARLAND ” 
PATENT SHIP MOORING BUOY 


Ahead of all other types 


Question. STABLE? 
Answer. It appears to be! 


WILLIAM McNEIL & CO., LTD. 
125 WEST REGENT STREET, GLASGOW, C.2 


Cables: ‘‘ CHINDWIN GLASGOW 


CRANDALL DRY DOCK ENGINEERS Inc, 


RAILWAY DRY DOCKS Investigations 
FLOATING DRY Docks Reports 


Design 
BASIN DRY DOCKS 
PORT FACILITIES Supervision 


238, MAIN ST., CAMBRIDGE, MASSACHUSETTS, U.S.A. 
Cable Address “CRADO=, Boston” 


FOR the BEST equipment for 
DIVING 
UNDERWATER WELDING 
UNDERWATER CUTTING 
UNDERWATER LIGHTING 


and for the 


TEMPLE COX SUBMARINE GUN 


UNDERWATER SALES LTD. 


91 Princedale Road, London, W.11 
Cables: Weldivers, London. Phone: Park 4468 
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GEO. TURTON PLATTS & Co. Ltp. 
MEADOWHALL RD., SHEFFIELD 


SHOCK RELIEVERS FOR 
DOCK STRUCTURES & VESSELS 


TYPICAL TYPES 
LENGTH RESISTANCE RANGE OF INCH TON 


ACTION CAPACITY 
SHORT 9" 20 Tons Z 20 
RANGE . 13” 30 23 37 
TYPES | 17” 50 3 75 
LONG { 29” 10 7 28 
RANGE . 36” 30 12 135 
TYPES | 47” 20-25 16 135 


LONDON OFFICE: 14-15, BUSH LANE HOUSE, CANNON ST. 


MARINE LIGHTS | 


FOR BUOYS AND BEACONS 
ELECTRIC BATTERY OPERATED 


200 mm. ZENITHAL LENS BUOY LIGHTING EQUIPMENT with Automatic Lamp- 
changer, Flasher and Night/Day Switch. For unattended duty of up to 12 months. 
Please ask for full particulars. 


CHANCE-LONDEX LTD. 


30 CURZON ST., LONDON, W.1. Zelgehone: GROsvenor 2791 
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ADVERTISERS 


Allen, Edgar & Co., Lta.... oni xli 
Appleby-Frodingham Steel Co. viii 
Arpic Engineering, Ltd. xviii, xix 
Arrol, Sir William, & Co., Ltd. ... v 
Automatic Telephone and Electric Co., Ltd. ae ns xxiv 
Barclay Andrew, Sons & Co., Ltd. XXXVili 
Blankevoort Whittaker Ellis, Ltd. ... XXXiv 
Booth, John, & Sons (Bolton) Ltd. XXxvi 
Booth, Joseph & Bros. XXXV 
Butters Brothers & Co., Ltd. xxix 


Christiani & Nielsen, Ltd. Back Covers 
Cowans, Sheldon, & Co., Ltd. Inside Front Cover 


Crandall Dry Dock Engineers, Inc. xxxi 
Dawson & Usher, Ltd. Xxxvi 
Decca Radar, Ltd. ... xX 
Docks & Inland Waterways Executive ... Xxxix 
Dredging & Construction Co., Ltd. ... xxiil 
Fleming & Ferguson Ltd. _... xXxxix 
Fowler, John & Co. (Leeds) Ltd. ... re Bats — XXXV 
General Electite Co., Ltd., The... ses xxxiii 
Goodyear Industrial Rubber Products xxiv 
Harbour & General Works, Ltd. ... 
Igranic Electric Co., Ltd. ... wos 


industrial Trading Corporation Holland 


James Contracting & Shipping Co., Ltd, vi 
Kalis, K. L., Sons & Co., Ltd. ... xiv 
Lobnitz & Co., Ltd. Back Cover 
Marples, Ridgway & Partners, Ltd. xxiii 
Nash Dredging & Reclamation Co., Ltd. ... 
Port of Long Beach _.., XXxili 


Inside Front Cover 
' Front Cover 


Priestman Brothers, Ltd. 
Ransomes & Rapier, Ltd. 


Ransomes, Sims & Jefteries, Ltd. ... ix 
Russell, George, & Co., Ltd. XXXVili 
Siebe, Gorman & Co., Ltd. .:. XxXxi 
Simon Handling Engineers Ltd. xi 
Simons, William, & Co., Ltd. xxi 
Smith, Thos. & Sons, Ltd. ... vii 
Spencer (Melksham) Ltd. we iv 
Steels Engineering Products, Ltd. ... xxii 
Stothert & Pitt, Ltd. iii 
Tilbury Contracting & Dredging i. ‘Ltd. Inside Back Cover 
Timber Development Association... eee xxi 
Turton Platts, Geo., & Co., Ltd. ... oes xxxii 
Under Water Sales, Ltd. ane wee xxxi 
Ward, Thos. W., Ltd. xXx 
Wellman Smith Owen Eng. Corporation, Ltd. ae ae xii 
Westminster Dredging Co., Ltd. ... xvii 
Westwood, Joseph & Co., Ltd... XXXviii 


XXXii 
A 
& 
‘ 
xvi 
i ? 


1952 


August, 1952 


The bollard shown here is being 
used by a smart shipper who de- 
mands the tops in shipping service. 
In fact, all of the facilities at the Port 
of Long Beach were designed for use 
by aggressive shippers who want to 
handle more goods faster, safer and 
cheaper. The clear - span transit 
sheds at Long Beach permit you to 
store more goods in less space, and to 
move those goods easily. Our wide 
steel and concrete apron wharves 
simplify cargo handling. Three trans- 
continental railroads and a network 
of freeways that connect with major 
highways assure you of integrated 
surface transportation facilities be- 
tween the Port and other points. 


RESERVED FOR SMART SHIPPER 


THE Dock AND HARBOUR AUTHORITY 
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S: 


Why not investigate all of the many time and money 
saving features at the Port of Long Beach? 
your inquiry to 


THE PORT OF LONG BEACH 


Reach your men a 


t the wheel...§ 


When emergencies arise... when plans are suddenly altered 


... direct two-way contact with your drivers will quickly 
save delay and confusion. You can be in immediate touch with 
your local transport with a G.E.C. V.H.F. Radio Telephone 
—utterly reliable and as simple to use as a telephone. Here 
is a new power at your elbow: another scientific aid towards 
maximum efficiency. The G.E.C. V.H.F. Advisory Service 
will be pleased to show, without obligation, how such a 
system could be economically installed to help you. Why not 
write to us today? 


A recent installation for the port of Preston adds one more to the long 
list of G.E.C. equipment used for improving harbour communications. 
The technical skill and resources of the G.E.C. ensure first-class 
equipment of outstanding reliability. 


1333 El Embarcadero 


Long Beach 


California 


Just address 


THE GENERAL ELECTRIC CO. 


LTO., 


MAGNET HOUSE, 


KINGSWAY, 


LONDON, 


Ww.c.2 
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ANDERSON DERRICK CRANES 


Outstanding Features : 


e PROGRESSIVE DESIGN TO B.S.S. 327/1 
e EXCLUSIVE “ UNIT ”’ GEARING 
e SUPERIOR VISIBILITY 
e HIGH SPEED OPERATION 
e RELIABILITY & ECONOMY 

e INTERCHANGEABLE SPARES 


BST 


<4 


<a 


LONDON OFFICE: 


Finsbury Pavement House, 120 Moorgate, E.C.2 
Tel : MONarch 4629 


Illustration shows a |5-ton Ele.tric Derrick Crane x 90-fr. Jib 


tu: THE ANDERSON-GRICE CO.LTD, 
Carnoustie 2214-5 , | Diamond, Carnoustie 
|| TAYMOUTH ENGINEERING WORKS - CARNOUSTIE - SCOTLAND || 


Aero-photo K.L.M. 


BLANKEVOORT 
WHITTAKER ELLIS 


LIMITED 


DREDGING 


AND 


GENERAL CONTRACTORS 


BELMONT ROW, BIRMINGHAM, 4 
TELEPHONE: ASTON CROSS 2241 
TELEGRAMS WETANDRY, BIRMINGHAM 
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CRANES that have built 
the BO OTH name 


“build the Booth name” 
we shall be pleased to huve 


in this series. N 
p 4, ee Oo 


This 


Travelling Locomotive Crane was 


15-ton Electric 


three-motor 


supplied to Messrs. Brigham & Cowan 
Ltd,, in 1903, and is still in service. 


The crane has motions for hoisting, 


slewing, travelling and derricking and 


was designed to lift loads of 15 tons 4s 


up to a radius of 30ft. 


JOSEPH BOOTH & BROS. 
ROD LEY LEEDS tone 


London: Office: 112-13 Fenchurch Street, London E.C.3 a London Royal 3633 


One of the 
FOWLER 


Diesel Locomotives 


in service at Fisons 
new fertilizer factory 
at Immingham 


THIS 150 horse-power Fowler Diesel 
Locomotive is always ready for instarit 
use. It provides economical and quick 
yard wagon movement with the maximum 


Some users of 
Fowler Diesel Locomotives 


Anglo-Iranian Oil Co. Ltd., Llandarcy. 
British Railways. 

Carntyne Steel Castings Co. Ltd., Renfrew. 
Joseph Crosfield & Sons Ltd., Warrington. 
Dorman, Long & Co. Ltd , Middiesbrough. 


Fisons Ltd., Immingham and Avonmouth. 
FOUSSE LEEDS John Garrington & Sons Ltd., Bromsgrove. 
Guest, Keen and Nettlefolds Ltd., Cardiff. 


Imperial Chemical Industries Ltd. 


comfort and vision for the driver. 


In rail = from 2ft—Sft. 6ins. Richard Johnson and Nephew Ltd., Manchester 
Michelin Co. Ltd., Stoke-on-Trent. 
Information and literature from John Fowler & Co. (Leeds) Ltd., Leeds, Yorks. 
North Devon Clay Co., Torrington. 
Pressed Steel Co. Ltd., Cowley, Oxford. 


Shell-Mex and B.P. Ltd. 
A PRODUCT OF THE MARSHALL ORGANISATION. GAINSBOROUGH, ENGLAND The Steel Company of Scotland Ltd., Glasgow. 
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PORTAL FRAME ROOF TO CARRIAGE SHED 
Total Length 1120'0°. Overall Span 77’ Total Weight 600 Tons 
The photograph shows only 380 feet of the building erected. 
J. BRIGGS, Esq., M.I.C.E. Civil Engineer, 
Railway Executive (London Midland Region) Euston Grove, London, N.W.1 


JOHN BOOTH & SON; (BOLTON) LTD. 
HULTON STEELWORKS, BOLTON. Telephone 1195 


PORT OF BRISTOL AUTHORITY 
QUEEN SQUARE, BRISTOL | 
TEL: 25381 


Go" moored to the quay unloading 

freight ... mammoth bulk secured 
and swung ponderously from ship to 
shore ... human skill controlling giant 
power ... the operation repeated and 
repeated, smoothly, safely . . . 


so much depends on rope! 


% 


DAWSON and USHER 


Established 1820 LTD. 


* For use in Shipping, Mining, 


Engineering. 


My, 


HENDON ROAD, SUNDERLAND. 
Also at London, Liverpool, Glasgow, Cardiff. 
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NASH DREDGING RECLAMATION 


PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W.1 


Telegrams: Deepening, Phone, London Telephone : Whitehall 2423 


SUCTION HOPPER DREDGER “PORT OF SPAIN” 
Deepening the Entrance Channel to Dublin for the Dublin Ports and Docks Board, 1947 


MODERN DREDGERS AND AUXILIARY PLANT OF EVERY DESCRIPTION 
FOR SALE AND CHARTER 


ESTIMATES GIVEN FREE AND CONTRACTS UNDERTAKEN FOR DREDGING AND RECLAMATION | 
IN ANY PART OF THE WORLD 


DOCK EQUIPMENT 


DOCK GATES 
CAISSONS 
FLOATING DOCKS 
SLIPWAYS 


HEAD, WRIGHTSON:C°L? 


Riveted Construction THORNABY-ON-TEES - STOCKTON-ON-TEES - LONDON - JOHANNESBURG 


> The illustration shows a small gate 
leaf being stepped into position after 
launching and towing to the site. 
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Mechanical Grabs 


Self Dumping Grab—Streamlined—for working 
in ships holds. This design prevents damage 
to ship and grab. 


JOSEPH WESTWOOD & CO. LTD. 
Bridge and Constructional Engineers, Manufacturers of Pressed Steel 
Work and Sheet Meta! Equipment. Steel Stock Holders. 
NAPIER YARD, MILLWALL, LONDON, E.14 
Tel.: EASt 1043 


FOR 
DREDGING 


RECLAMATION 
AND 


CIVIL ENGINEERING 
WORKS 


HARBOUR & GENERAL 
WORKS 


173, ST. STEPHEN'S HOUSE, 
VICTORIA EMBANKMENT, 
S.W.1 


* BARCLAY 


STEAM, DIESEL 


? 
AND 


FIRELESS LOCOMOTIVES 


040 300 H.P. DIESEL MECHANICAL LOCO. 


ANDREW BARCLAY, SONS & CO. LTD. 
CALEDONIA WORKS KILMARNOCK 


Telegraphic Address: “ Barclayson, Kilmarnock ” Tel. : 1366/7 Kilmarnock 


London Office: 38, VICTORIA STREET, WESTMINSTER,  S.W.1 
Telegraphic Address: “ Plateo, Sowest. London” Tel.. Abbey 6407/8 


FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World’s Fastest Fire Extinguishers 
—for every Fire Risk 


Pressure-operated by sealed CO Charges 
NU-SWIFT LTD ELLAND - YORKS 


In Every Shib of the Royal Navy 


CRANES of ALL TYPES & SIZES 


ELECTRIC JIB CRANES 
LEVEL LUFFING (WEDDELLS PAT.) 


LARGE ELECTRIC COALING CRANES 
WITH PATENT AUTOMATIC LIFTING 
CRADLE FOR HANDLING WAGONS 


ELECTRIC OVERHEADS OF 
ADVANCED CONSTRUCTION 


STEAM LOCO CRANES 
CAPSTANS, WINCHES, ETC. 


The Illustration shows a 32-Ton Steam Coaling 
Crane. Ref. 2628. 


GEORGE RUSSELL & CO. LTD. 
MOTHERWELL SCOTLAND 
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MIDDLESBROUGH 72 HARTLEPOOLS DOCKS 


CONVENIENTLY SITUATED FOR THE COALFIELDS AND 
INDUSTRIAL CENTRES OF THE NORTH OF ENGLAND 
EXTENSIVE OPEN STORAGE AND WAREHOUSING 


THE HARTLEPOOLS 


IMPORTS—Iron Ore, Pitwood, Sawnwood, Kulskarp, Logs and Sleepers, 


Scrap Metal, Wood Pulp. 
EXPORTS—Coal and Coke, Machinery, Magnesite. 


Mechanical handling of Pitwood in the timber storage yards a speciality. 
A deep-water berth (29’ 6” L.W.O.S.T.) to enable vessels of 10,000/12,000 tons 


deadweight to use the Hartlepools is being provided. 


MIDDLESBROUGH DOCK 


IMPORTS—Ores, Scrap Metal, Phosphates, Gunnies. 
EXPORTS—lIron and Steel, Fertilizers, Motor Cars, General Cargo. 


Regular Sailings to the Mediterranean, Africa, India, Malaya, Far East, 
Australia, Americas and West Indies. 


Further information from :— 
DOCKS MANAGER, 
Middlesbrough & Hartlepools Docks, 
Docks and Inland Waterways Executive, 
West Hartlepool. 

Telephone: HARTLEPOOLS 2181 


Or :— 
DOCK SUPERINTENDENT, 
Docks and Inland Waterways Executive, 
Middlesbrough. 
Telephone: MIDDLESBROUGH 2821 
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DREDGING 


To the Largest Dimensions 
and Capabilities. 


PATENT CUTTER HOPPER DREDGERS, 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Screw Steamers, 
Paddle Wheel 
Steamers, Tugs, Etc. 


Hopper 
Side and Stern 


Barges, 


New Buckets, Links, Pins, Gearing, 


FLEMING & 


Phone: Paisley 4121. 
London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad Street, €.C.2 


Dredging Capacity per hour, 1,000 tons. 


Oil-burning Twin-Screw Hopper Dredger ‘‘ Otakou "’ constructed for the Otago Harbour Board, Dunedin 
New Zealand. Dimensions: 258ft. x 46ft. x 20ft. Hopper capacity 2,000 tons. Speed loaded, 9} knots 


FERGUSON LTD. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 


Etc., supplied for existing Dredgers, 


Tel. Add.: ‘‘Phoenix, Paisley."' 
Phone: London Wail 4846 
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Buyers’ Guide for Dock and Harbour Authorities 


For Particulars of Space in this Guide apply to the Manager, “The Dock and Harbour Authority, 
19, Harcourt Street, London, W.1. 


AIR COMPRESSORS. 
ARPIC ENGINEERING, LTD., Queenslie Estate, 
Glasgow, E.2. 
BROOM & WADE, LTD., High Wycombe, Bucks. 


ALUMINIUM. 
HEAD, WRIGHTSON ALUMINIUM, LTD., 
Thornaby-on-Tees. 


AUTOMATIC WEIGHERS. 
SIMON HANDLING ENGINEERS LTD., Cheadle 
Heath, Stockport. 


BEACONS & BUOYS. 

ewes. LTD., 30, Curzon Street, 
London, W.1. 

McNEIL, WILLIAM & CO., LTD., 125, West 
Regent Street, Glasgow. 


BOILERS. 
BABCOCK & WILCOX, LTD., Babcock House, 
Farringdon Street, London, E.C.4. 


BRAKE & CLUTCH LININGS. 
SMALL & PARKES, LTD., Hendham Vale, 
Manchester, 9. 


BRIDGEBUILDERS 
ARROL, SIR WM TD., Glas 
f BOOTH, JOHN, & SONS BOLTON): L ‘Hulton 
Steel Works, Bolton. 
DORMAN LONG & CO., LTD., Middlesbrough. 
FINDLAY, ALEX., & CO., LTD., Motherwell, 
Scotland. 


BUFFERS FOR DOCK FENDERS. 
TURTON, GEO., PLATTS & CO., LTD., Meadow- 
hall Road, Sheffield. 


CAISSONS. 
ARROL, SIR WM., & LTD., Glas; 
— . WRIGHTSON & CO., LTD., Thornaby-on- 


VICKERS- ARMSTRONGS, LTD., Vickers House, 
Broadway, London, S.W.1 


CAPSTANS. 
ARROL, SIR WM., & CO., LTD., Glasgow. 
: BABCOCK & WILCOX, LTD., Babcock House, 
Farringdon Street, kondon E.C.4 
' COWANS, SHELDON & CO., LTD., Carlisle. 
STOTHERT & PID LTD., Bath 


CHAIN CONVEYING. 
CHAIN DEVELOPMENTS, LTD., Albion Road, 
West Bromwich, Staffs. 


CIVIL ENGINEERING CONTRACTORS. 

. DEW, G. & CO., LTD., Main a Oldham. 

MARPLES, RIDGWAY & PARTNERS, “LTD. 
2, Lygon Place, Grosvenor S.W.1 


‘ CONCRETE & CONCRETE MIXING PLANT. 
' ATLAS STONE CO., LTD., Artillery House, 
. Artillery Row., S.W.1. 
STEEL PILING LTD., King’s 

se, Haymarket, London, Wi 
CEMENTATION CO., LTD., Bentley Works, Don- 
caster. 
SOTRAMER, — Boulevard Haussmann, 
Paris VIII, Fra 
STENT PRECAST. ‘CONCRETE, LTD., 1, Victoria 
Street, London, S.W. 
STOTHERT & ‘PITT, LTD., Bath. 


CONVEYORS. 
BABCOCK & WILCOX, LTD., Babcock House, 
Farringdon Street, London, E.C.4. 
SIMON HANDLING ENGINEERS LTD., Cheadle 
Heath, Stockpo 
SPENCER PMELKSHAM), LTD., Melksham, 


Wilts. 
STOTHERT & PITT, LTD., Bath. 


CRANES. 
ANDERSON-GRICE, co., LTD., Taymouth 
Works, Carnoustie, Scotland. 
ARROL, SIR WM., & CO., LTD , Glasgow. 
BABCOCK & WILCOX, *LTD., * Babcock House, 


Farringdon Street, London E.C.4 

BOOTH, JOSEPH, BROS., Rodley y, Leeds. 
BUTTERS, BROS. & CO., LTD., MacLellan ‘Street, 
CLYDE CRANE & ENGINEERING CO., Mossend, 
Scotland. 


COWANS. SHELDON & CO., LTD., Carlisle. 
1.H.C., Holland. 
NEAL, R. H. & CO., LTD., Plant House, Ealing, 


Lond Ww. 
RANSOMES & RAPIER, LTD., Waterside Works, 


Ipswich. 

RANSOMES, SI SIMS & JEFFERIES, LTD., Orwell 
orks 

RUSSELL, GEORGE, & CO., LTD., Motherwell, 

Scotiand. 


Rodley, Leeds. 

STEELS ENGINEERING PRODUCTS, LTD. 
Crown Works, 

STOTHERT & TT, LTD., Bath. 


Lordon, S.W.1. 


SMITH, THOMAS, & SONS (RODLEY), LTD., 


WELLMAN SurtH OWEN ENGINEERING COR- 
PORATION. LTD., Parnell House, Wilton Road, 


DIESEL ENGINES. 


CROSSLEY BROTHERS. LTD., Openshaw, 
Manchester, 


DIVING APPARATLS 


SIEBE, GORMAN & CO., LTD., Tolworth, Surbi- 


ton. Surrey. 
UNDERWATER SALES, LTD., 91, Princedale 
Road, London, W.11. 


DOCK GATES. 


ARROL, SIR WM., & CO., LTD., Glasgow. 
—- WRIGHTSON & CO., LTD., Thornaby-on- 


VICKERS-ARMSTRONGS, LTD., Vickers House, 
Broadway. n, S.W 1 


DREDGE PLANT. 


BLANKEVOORT, WHITTAKER, ELLIS, LTD., 
Belmont Row, Birmingham, 4. 

FERGUSON BROS (PORT GLASGOW). LYB.. 
Newark Works. Port Glasgow, Scotland 

FLEMING & FERGUSON, LTD., Phoenix Works, 
Paisley, Scotland. 


LOBNITZ COo., LTD., Renfrew, Scotland. 
PRIBSTMAN BROS., LTD., Holderness Engineer- 
ing Works. Hull. 

SIMONS, WM., & CO., LTD., Renfrew, Scotland. 


DREDGING CONTRACTORS 


BLANKEVOORT ELLIS, LTD., 
Belmont Row, Birmingham 
DREDGING & CONSTRUCTION Co., LTD., 9, New 
Conduit Street, King’s Lyn 

HARBOUR & GENERAL WORKS, LTD., 173, St. 
—* House, Victoria Embankment, London, 


JAMES CONTRACTING & SHIPPING CO., LTD., 
James Wharf, Southampton. 

KALIS, K. L. SONS ¢ CO., LTD., Stone House, 
London E.C.2. 

NASH DREDGING & RECLAMATION CO., LTD., 
Palace Chambers, Bridge Street, Westminster. 
London. S.W.1. 

TILBURY CONTRACTING & DREDGING CO., 
LTD., 2, Caxton Street, Westminster. London, 


S.W.1. 
WESTMINSTER DREDGING CO., LTD., 12-14, 
Dartmouth Street, Westminster, London, S.W.1. 


DRY DOCK ee 


CRANDALL DRY DOCK ENGINEERS. INC., 238, 
Main Street, Mass., U.S.A 


ELECTRICAL EQUIPMENT. 


IGRANIC ELECTRIC CO., LTD., Bedford. 


ELEVATORS. 


— HANDLING ENGINEERS LTD., Cheadle 
eat tock 
SPENCER (MELKSHAM) Ltd., Melksham, Wilts. 


EXCAVATORS. 


ing Works, Hull 
saan MES & RAPIER, Ltd., Waterside Works, 


& SONS (RODLEY), LTD., 
Rodley, Leed. 

STOTHERT & PITT, LTD., Bath. 


FIRE EXTINGUISHERS. 


NU-SWIFT, LTD., Elland, Yorks. 


FIREPROOF DOORS. 
BOOT 


H, JOHN, & SONS (BOLTON), LTD., 
Hulton Steel Works, Bolton. 


GRABS. 


BABCOCK & WILCOX, LTD., Babcock House, 
Farringdon Street, London, E.C.4 
PRI gg BROS., LTD., Holderness Engineer- 
ing Works, Hull. 
ine NSOMES He RAPIER, Ltd., Waterside Works, 
swic 
OTHERT & 
WESTWOOD, JOSE & B20. LTD., Napier 


GRAIN HANDLING 


SIMON ENGINEERS LTD., Cheadle 

Heath, Stockpo: 

SPENCER PMELKSHAM), LTD., Melksham, 
ts. 


HY DRO-SURVEYS. 


KELVIN & HUGHES (MARINE), LTD., 107, Fen- 
church Street, London, E.C.3. 


LIFTS AND HOISTS. 


BABCOCK & WILCOX, ise. Babcock House, 
Farringdon Street, London 

SIMON HANDLING LTD., Cheadle 
Heath, Stockport. 

STOTHERT & PITT, LTD., Bath. 

IVES. 

RCLAY ANDREW, & LTD. 
Works, Kilm 

JOHN & & CO. LTD., Leeds, 


HUNSLET a Co., LTD., Hunslet Engine 
Works, Leeds, 


MARINE 


CHANCE-LONDEX, LTP, 30, Curzon Street. 
London, W.1. 


MATERIALS HANDLING EQUIPMENT. 
Glasgow. 
BABCOCK & WIL COX, LTD. Babcock House, 


ARROL, SIR WM., & CO., LTD.. 


Farringdon Street, London E 


CONVEYANCER TRUCK (Division 

of Electro Hydraulics Ltd.), Warringto : 
SIMON ENGINEERS Cheadle 
Heath, Stock 

PMELKSHAM), LTD., Melksham, 


STOTHERT & PITT, LTD., Bath. 
PAINT. 


NATIONAL COAL BOARD, + Sy PRODUCTS, Np 


Bank Buildings, Docks, Cardiff 


PILE DRIVING PLANT. 
BRITISH STEEL PILING CO., 
House, Haymarket, London, S.W.1 


PILING-STEEL SHEET. 


APPLEBY STEEL CO., Scun 


thorpe, Lin 
STEEL PILING CO., 
House, Haymarket, London, 


S.W.1. 
DORMAN LONG & CO., LTD., Middlesbrough. 


TOOLS & EQUIPMENT. 
LTD., High Wycombe, Bucks 


ROOM & WADE, 
CONVEYANCER FORK TRUCK 


of Electro ocho Ltd.), Warrington. 


G MACHINE 


GUSON BROS. Gi LTD. 
Newark Works, Port Glasgow, Scotland 
GWYNNES PUMPS, LTD., Chancellor’s Road, 


Hammersmith, London, W.6. 
STOTHERT & PITT, LTD., Bath. 


RADAR. 


COSSOR ao ge LTD., Cossor House, Highbury 


Grove. London, N.5. 
DECCA RADAR, LTD., 1/3, 
London, S.W 

RADIO TELEPHONY. 


AUTOMATIC TELEPHONE & ELECTRIC (0, 
LTD., Radio and Transmission an. Strowger 


House, Arundel Street, London, 
THE GENERAL ELECTRIC Co., 
House, Kingsway, W.C.2. 
RAILWAY PLANT. 

ALLEN, EDGAR & CO., LTD., 
Works, Sheffield, 


9. 
RANSOMES & RAPIER, LTD., Waterside Works 


Ipswic 
SUMMERSON, THOMAS & SONS, 


WARD, THOS. wid LTD, Albion Works, Sheffield 


RAILWAY WA 


AGON 
STANDARD RAILWAY WAGON CO., LTD, 


Reddish, Stockport. 


Brixton Road, 


King’s 


LTD., King’s 


CO. (Division 


“LTD., Magne! 


Imperial Stee 


LTD., Darling 


REINFORCED CONCRETE ENGINEERS. 
CHRISTIANI & NIELSEN, LTD., 54, Victoria 


Street, London, S.W.1 
DREDGING & CONSTRUCTION 
New Conduit Street, King’s Lyn 


Co., LTD., 


LIND, PETER & CO., LTD. "Stratton House 


Stratton Street, London, 
ROPES. 


DAWSON & USHER, LTD., Hendon Road, 


Sunde 


nd. 
GOUROCK ROPEWORK CoO., LTD., Port Glasgow, 


Scotland. 


RUBBER PRODUCTS (INDUSTRIAL). 
GOODYEAR TYRE & RUBBER CO. (GREAT 
BRITAIN), LTD., Wolverhampton. 


OOTH, JOHN & SONS (BOLTON), LTD 


Hulton Steel Works, Bolton. 
SLIPWAY MACHI 


NERY. 
ANS, SHELDON & CO., LTD., Bolton. 


STRUCTURAL ENGINEERS. 
ARROL, SIR _WM., & CO 


Glasgo 


BOOTH, JOHN. & SONS ND. Ltd. 


Hulton Steel Works, Bolton. 


FINDLAY, ALEX & CO., LTD., Motherwell, Scot 


land. 
TIMBER DEVELOPMEN 


TIMBER DEVELOPMENT ASSOCIATION LTD. 


21, College Hill, London, E.C.4 


TRUCKS. 
CONVEYANCER FORK TRUCK 


CO. (Division 


of Electro ee Ltd.), Warrington. 
MERCURY TRUCK & LTD., 19, 


London Road, Glouces 


RANSOMES, ‘SIMS & ‘SEFFERIES, LTD., Orwell 


Works. Ipswich. 


STEELS ENGINEERING PRODUCTS, LTD. 


—" Works, Sunderland. 


CSONES, E. C. & SON (BRENTFORD), LTD. 


Brentside Wharf, Brentford, Middlesex. 


WEIGHING MACHINES. 


SIMON HANDLING ENGINEERS, LTD., Cheadle 


Heath, Stockport. 

WINCHES. 
ARROL. SIR WM.. & CO.. LTD., 
BABCOCK & WILCOX, LTD.. 
larringdon Street, London, E.C.4. 


STOTHERT & PITT, L'TD., Bath. 


Glasgow. 


Babcock House, 
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SUPREME FOR SUB-AQUEOUS 
ROCK-BREAKING ON 
EVERY POINT 


The illustrations are of two Points used 


on the Lobnitz Rockbreaker. 


Each point 


receives a special heat treatment to withstand 


the terrific and sustained impact of each blow. As 


in all Lobnitz products, prolonged practical study is 


undertaken to ensure the utmost fitness for purpose. 


LAND. REWNfrew 22/6 


MONarch 5/0/ 


LOBNITZ & CO. 


LON OON 


NIELSEN 


CiViIL ENGINEERING CONTRACTORS OFFICES AT : 


AARHUS - ASUNCION - BAHIA 
BANGKOK - BOGOTA 
BUENOS AIRES - CAPE TOWN 
CARACAS - COPENHAGEN 
DURBAN - GUAYAQUIL - HAMBURG 
HELSINGFORS - LIMA 
LOURENCO MARQUES - LONDON 
MEXICO CITY - MONTEVIDEO 
NEW YORK - OSLO - PARIS 
RANGOON - RIO DE JANEIRO 
SAO PAULO - STOCKHOLM 
THE HAGUE 


PIER AT PROGRESO, MEXICO. TOTAL LENGTH 7,000 FT. 


CHRISTIANI & NIELSEN LTD. 


54, VICTORIA STREET, LONDON, S.W.1 
VICTORIA 61524 Telegrams : 


RECONCRET, SOWEST 


Telephone : 


Printed by Ward & Foxlow, Ltd., and Published by Foxlow Publications, Ltd., at 19, Harcourt Street, London, W.1. 
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